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Executive Summary

The Remedial Investigation (RI) Report for the Martin Aaron Superfund Site (Site) located in
Camden, New Jersey was prepared for the U.S. Environmental Protection Agency (EPA)
Region II, Response Action Contract (RAC) Program by CH2M HILL. The Work
Assignment Number for the RI Report is 953-RICO-02MN under RAC Contract Number 68-
W6-0036. The Site is defined as the Martin Aaron Inc. property (Martin Aaron or property),
and additional properties within the area of investigation, including South Jersey Port
Corporation (SJPC), Comarco Products, Ponte Company, and Royal Auto Center
(scrapyard). The intent of this investigation is to define the extent of soil and groundwater
contamination associated with the operations undertaken at Martin Aaron, and associated
operations that occurred at SJPC. Therefore, the investigation of the other properties, in
addition to Martin Aaron, is necessary to define the extent of contamination. The RI Report
provides the results of soil and groundwater investigations at the Site. Appendices A
through H include all relevant data tables, well construction diagrams, soil boring logs, and
referenced documents. Appendix I includes the Human Health Risk Assessment (HHRA).
The Screening Level Ecological Risk Assessment (SLERA) is provided as Appendix J.

Remedial Investigation
ES.1 Background

The Site is located in a mixed industrial and residential setting. Soil and groundwater at the
Site has been contaminated as a result of drum recycling operations at Martin Aaron. SJPC,
located across the street from Martin Aaron, and adjacent properties including a scrapyard,
Comarco Products, and the former Ponte Company were also evaluated as a part of the RI.

Martin Aaron Inc. purchased the Martin Aaron property in 1969 and began operating a
drum reconditioning facility. Martin Aaron was used by various owners and operators for
this purpose until operations ceased in 1998.

Between 1981 and 1993, inspections conducted by EPA and the New Jersey Department of
Environmental Protection (NJDEP) at Martin Aaron identified unpermitted discharges of
hazardous waste from leaking drums and roll-off containers. Anonymous reports indicated
that drums of containerized waste were buried at Martin Aaron. Sampling events
conducted by NJDEP between 1986 and 1993 identified organic and i morgamc constituents
in sewer basins and drums at the property.

NJDEP conducted a three-phased RI at Martin Aaron, and the surrounding area, including
SJPC, Comarco, Everett Street, Sixth Street, and Jackson Street between May 1997 and March
2000. The investigations were conducted between May and September 1997, between
September and November 1998, and between December 1999 and March 2000. Soil and
groundwater samples were collected from Martin Aaron and surrounding areas which were
suspected to be impacted by contamination from the property. '
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The results of the NJDEP RI determined that surface and subsurface soil at Martin Aaron
and the surrounding properties contained levels of organic and inorganic constituents in
excess of the NJDEP soil cleanup criteria. The primary constituents of concern (COCs)

- within the surface and subsurface soil include chlorinated and aromatic volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides and
polychlorinated biphenyls (PCBs), and metals. The results of the NJDEP RI also determined
that shallow groundwater was contaminated above NJDEP Groundwater Quality Criteria
(GWQCQ), including chlorinated and aromatic VOCs, SVOCs, pesticides/PCBs, and metals.
Contaminants identified in the deeper portions of the aquifer included chlorinated
hydrocarbons and metals, but with much fewer compounds and lower concentrations than
encountered in the shallow portions of the aquifer. The NJDEP RI also included a
subsurface geophysical investigation to identify the location of buried drums at Martin
Aaron. These results are included in'an RI Report for the Martin Aaron Site dated October
2000. | '

ES.2 Site Characteristics

The Site is located in the New Jersey Coastal Plain physiographic province in an area
underlain by moderate thickness (greater than 300 feet) of highly permeable, unconsolidated
sediments of the Pleistocene and Cretaceous age. Surficial soils at the Site represent
Pleistocene age deposits of the Freehold-Downer Urban Land Complex soil associations.
The unconsolidated sediments immediately underlying the Pleistocene deposits consist
primarily of sands and gravels with intervals of silts and clays classified as continental,
coastal, or marine type deposits.

The Site is located within the outcrop area of the Potomac-Raritan-Magothy (PRM) Aquifer
System. Five mappable hydrogeologic units are defined within the PRM Aquifer System.
These units include three aquifers identified as the Upper, Middle, and Lower units, and
two confining beds. The PRM System in the Site area has been observed to be over three
hundred feet thick. The nearest surface water body to the Site is the Delaware River, which
lies approximately 0.75 miles to the west. Additional surface water bodies include the
Cooper River, which is located approximately 2 miles north-northeast of the Site, and
Newton Creek, which is located approximately 1.5 miles south of the Site.

Groundwater is not used as a drinking water source at Martin Aaron, the surrounding
properties, or SJPC. Camden County Municipal Utility Authority (CCMUA) provides
drinking water to the City of Camden using water supply wells which draw water locally
from the PRM Aquifer System. CCMUA provides drinking water to approximately 105,000
people within four miles of the Site. The nearest CCMUA well is located approximately 1.75
miles east-northeast of the Site. This well (City Well 7) is used as an emergency water
supply well only and was not in use during the RI. However, this well was sampled as part
of the RI.

There is currently one building remaining in the southeastern portion of the property. The
main building, identified as the Martin Aaron Building, was demolished by the City of
Camden in 1998. Between 1997 and 1999, NJDEP removed contaminated soil, buried
drums, aboveground and underground storage tanks, and sewer basins from Martin Aaron.
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ES.3 Site Investigation

Surface soil samples were collected from 60 locations at the Site. These sampling locations
include the SJPC property, the scrapyard, Comarco Products, the Ponte Company, and
locations on Everett Street and Sixth Street. Surface soil samples were collected to two feet
below grade. Samples were collected from the upper six inches of soil if there was no gravel
or concrete present to impede sample collection. Subsurface soil samples were collected at
72 sampling intervals including the 60 surface soil locations and 12 monitoring well
locations at depths ranging from greater than two feet below ground surface (bgs) to
approximately twenty-one feet bgs.

A total of 24 monitoring wells were installed as part of this RI. Ten wells, installed during
the NJDEP’s RI, were also sampled in order to evaluate hydrogeologic conditions and
groundwater quality beneath the Site. Two rounds of groundwater sampling were
conducted from June 12 to June 28, 2002, and September 17 to September 25, 2002. The 24
newly installed monitoring wells were located on Martin Aaron, SJPC, Everett Street, Sixth

~ Street, and Jackson Street. Eleven “shallow” monitoring wells were installed across the
water table in the Upper PRM Aquifer, seven “intermediate” wells were installed near the
middle of the Upper PRM Aquifer, four “regional” wells were installed near the bottom of
the Upper PRM Aquifer, and four “deep” wells were completed at the top of the Middle
PRM Aquifer. The interbedded nature of the Upper and Middle PRM Aquifers sometimes
precluded screening target intervals for groundwater monitoring. A CCMUA emergency
water supply well, located approximately 1.75 miles from the Site, was also sampled in
order to determine if contaminants from the Site have migrated to this well.

The six time-stratigraphic units beneath the Site can be categorized into hydrostratigraphic
units according to their hydraulic properties and significance. The Site is underlain by three
aquifers and three confining units as follows: the Upper PRM Aquifer, an intermittent
confining unit that includes interbedded sand, the Middle PRM Aquifer, a continuous clay
confining unit, the Lower PRM Aquifer, and a basal confining unit. The Upper and Middle
PRM Aquifers were evaluated for this RI.

The Upper PRM Aquifer is under unconfined conditions and consists of sandy soils of the
Magothy Formation in hydraulic connection with the surficial anthropogenic fill materials.
The Upper PRM Aquifer ranges in thickness from 94 ft to 110 ft. The Surficial Upper PRM

. Aquifer is underlain by an intermittent confining unit that separates the Upper PRM from
the Middle PRM Aquifer. The Middle PRM consists of sands and gravels of the Potomac
Formation approximately 100 ft thick.

The groundwater in the Upper PRM Aquifer generally flows to the east-southeast, away
from the Delaware River. As only two monitoring wells were installed in the Middle PRM
. Aquifer, the groundwater flow direction in the unit was not determined.

Soil and groundwater samples were analyzed for Target Compound List (TCL) VOCs, TCL
SVOCs, Target Analyte List (TAL) metals, and PCBs. Natural attenuation parameters were
also analyzed in accordance with EPA’s Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Groundwater, 1998. Soil and groundwater samples
were submitted to an EPA-approved laboratory. Quality Assurance/Quality Control
(QA/QC) samples were also collected to ensure the validity of the analyses performed.
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A safety inspection was conducted at the Rhodes Drum Building, the only remaining
structure at Martin Aaron. The results of the inspection determined that no activities could
be performed inside the building without structural overhead protection or roof removal.
Therefore, no sampling was conducted inside the Rhodes Drum Building.

ES.4 Nature and Extent of Contammatlon

~ The results of the soil investigation conducted as part of the Rl are prov1ded below. Soil
concentrations were compared to the EPA Generic Soil Screening Level (SSL) for Migration
to Groundwater, the NJDEP Non-Residential Direct Contact Soil Cleanup Criteria
(NRDCSCC), and the NJDEP Impact to Groundwater Soil Cleanup Crltena (IGWSCQ) for
each constituent detected.

Surface Soil

* VOCs were detected above screening levels in samples collected from Martin Aaron,
but not the surrounding properties included in the RI. The most commonly detected
VOCs in surface soil at Martin Aaron include tetrachloroethylene (PCE),
trichloroethylene (TCE), cis-1,2-dichloroethylene (cis-1,2-DCE), vinyl chloride, and
benzene. The presence of VOCs at Martin Aaron results from former drum recycling
operations;

o SVOCs were identified at Martin Aaron, SJPC, Comarco Products, and the Ponte
Company at concentrations above screening levels. The SVOCs detected most
* frequently include: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, n-nitrosodiphenylamine, pentachlorophenol, and pyrene.
These compounds are most likely present, as a result of combustion activities and
the presence of fill material; : :

* Metals above screening levels were detected in virtually all of the surface soil
samples collected from Martin Aaron and the surrounding properties. Metals are
present at elevated concentrations in surface soil samples collected at locations
upgradient from the Site, and are generally found at all sampling locations far from
suspected Martin Aaron contaminant source areas. Therefore, it is suspected that
metals exist at elevated levels due to the presence of fill material as well as resulting
from former drum recycling activities. Arsenic, barium, and lead were detected
most frequently; and '

¢ Pesticides, including aldrin and dieldrin, were found at several sampling locations at
Martin Aaron, Comarco Products, Everett Street, and Sixth Street. PCBs were
detected above screening levels in surface soil samples collected at the Site.

Subsurface Soil

e VOCs were detected at Martin Aaron, and one upgradient location north of the
property on Everett Street. The VOCs detected most frequently included: TCE, PCE,
cis~1,2-DCE, 1,1,1-trichloroethane (TCA), vinyl chloride, chlorobenzene, 1,1-DCE,

. methylene chloride, chloroform, and 1,2,4-trichlorobenzene, benzene, and toluene.
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Only benzene was detected at the upgradient location in a relatively low
concentration. The most commonly detected VOC at Martin Aaron was PCE. The
results show that drum recycling operations contributed to VOC contamination in
subsurface soil at the property. However, the detection of benzene in an upgradlent
well mdlcates a potential upgradient source of VOC contamination; .

e SVOCs were identified above screening levels at Martin Aaron, sampling locations
~ on Everett Street and Sixth Street, and SJPC. SVOCs detected most frequently in

subsurface soil include: benzo(b)fluoranthene, benzo(a)anthracene, benzo(a)pyrene,
benzo(k)fluoranthene, carbazole, dibenzo(a h)anthracene, fluoranthene, indeno(1,2,3-
¢, d)pyrene, n-nitrosodiphenylamine, isophorone, naphthalene, di-n-butyl phthalate,
3,3-dichlorobenzidine, chrysene, and pyrene. There were no SVOCs detected above
the screening criteria at Comarco, Ponte Company, or the scrapyard. The results
indicate that SVOCs have migrated to subsurface soils, as a result of operations at
Martin Aaron, SJPC, and surrounding properties, as well as contributions from the
presence of fill material at these properties. Elevated SVOCs were identified in the
northeastern corner of SJPC. It is suspected that a former service station located to
the north of SJPC may have contributed to the SVOC contamination at this location;

¢ Metals were found on all properties sampled and at most sampling locations. Metals
above screening levels include: antimony, arsenic, barium, cadmium, chromium,
lead, mercury, selenium and thallium. The metals are likely attributed to the
presence of fill material at these sampling locations; and

e Pesticides were detected, above screening levels, in subsurface soil at the Martin
Aaron property, Comarco Products, and sampling locations on Everett Street and
Jackson Street. In general, pesticide concentrations were relatively low. Beta-
benzene hexachloride (BHC) and dieldrin were the pesticides identified most
frequently. PCBs were detected above screening levels in subsurface soil samples
collected at the Site. '

Groundwater

Two rounds of sampling were conducted as part of this RI, from June 12 to June 28, 2002
and from September 17 to September 25, 2002. Groundwater results were compared to the
more stringent of the EPA Maximum Contaminant Level (MCL) and the NJDEP GWQC.

Surficial Upper PRM (Shallow) Aquifer

Eighteen groundwater samples were collected from the Surficial Upper PRM Aquifer at the
Site. VOCs detected above screening levels include: benzene, cis-1,2-DCE, TCE, 1,1-DCE,
1,2-dichloropropane, 1,2 4-trichlorobenzene, 1,1,1-TCA, vinyl chloride, xylene, 1,2-DCE, and
PCE. SVOCs were detected at groundwater sampling locations on Martin Aaron, Everett
Street, and Sixth Street at concentrations above screening levels including n-
nitrosodiphenylamine, phenol, and bis(2-chloroethyl)ether. Metals above screening levels
include aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, manganese,
sodium, and thallium. Aldrin, dieldrin, and BHC were the most commonly detected
pesticides.
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Intermediate Upper PRM (Middle) Aquifer

VOCs detected above screening levels include TCE, cis-1,2-DCE, vinyl chloride,
dichloropropane, and benzene. VOCs were primarily identified in groundwater samples
collected from Martin Aaron. SVOCs were not detected above screening levels. Metals
identified above screening levels are aluminum, antimony, arsenic, beryllium, cadmium,
iron, manganese, sodium, and thallium. Pesticides and PCBs were not detected above
screening levels.

Basal Upper PRM (Regional) Aquifer

Four groundwater samples were collected from the Basal Upper PRM Aquifer and from a
sand unit that occurs within the multiple clay beds that comprise the intermittent confining -
unit between the Upper and Middle PRM Aquifers. The Basal Upper PRM Aquifer is
referred to as the “Regional” Aquifer in this RI Report. During this RI three regional
monitoring wells were set at the base of the Upper PRM Aquifer at the Site. VOCs were
detected in all four of the regional groundwater sampling locations. TCE and vinyl chloride
were the constituents identified in the former drum area in the southwest corner of the
Martin Aaron property, and downgradient of the property to the southeast. SVOCs,
pesticides, and PCBs were not detected. However, metals were detected in all four wells.
The metals detected above screening levels include: aluminum, beryllium, iron, manganese,
sodium, and thallium. ‘

Upper Middle PRM (Deep) Aquifer

Two groundwater samples were collected from the Upper Middle PRM Aquifer at the Site.
No VOCs or SVOCs were detected in the two rounds of groundwater sampling from these
wells. However, metals were detected above screening levels in the two samples including
aluminum, beryllium, iron, lead, manganese, sodium, and thallium.

ES.5 Fate and Transport

The primary COCs in the soil and groundwater at Martin Aaron are VOCs including: TCE,
PCE, cis-1,2-DCE, trans-1,2-DCE, 1,1-DCE, 1,1-DCA, 1,1,1-TCA, vinyl chloride and
chloroethane. In addition, benzene, toluene, ethylbenzene, and xylene (BTEX) are also
COCs at Martin Aaron.

Contaminants move vertically by gravity and laterally under the influence of the ambient
hydraulic gradient upon reaching the water table in the Upper PRM Aquifer. Contaminant
concentrations in wells located southeast of Martin Aaron indicate that VOC contamination
has migrated beyond the property boundary in the groundwater.

With respect to concentrations below detection limits, the horizontal extent of VOC
contamination has not been delineated in the Surficial Upper PRM Aquifer to the east,
southeast, and south of the Site, the Intermediate Upper PRM Aquifer to the west, south and
southeast of the Site and the Basal Upper PRM Aquifer in all directions from the Site.

Based on groundwater data collected for this RI, the VOC plume has been determined to be
over 1000 ft long and approximately 600 ft wide in the Surficial Upper PRM Aquifer, but
narrows with depth to approximately 400 ft wide in the Intermediate Upper PRM Aquifer.
Vertically, the bottom of the plume appears to be defined by the interbedded, intermittent
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confining unit between the Upper PRM and the Middle PRM Aquifers. The confining unit
contains thin sand beds. Wells installed in the sand unit exhibited elevated VOC
concentrations.

Historically VOCs and other constituents were introduced into the soil and groundwater
from leaking and/or buried drums at the property. Remedial actions have been taken to
eliminate sources of contamination at Martin Aaron including the removal of buried drums,
underground storage tanks (USTs), aboveground storage tanks (ASTs), and sewer basins.
However, due to the presence of these sources, and the resulting contamination of the soil,
constituents leach from the soil and are transported downward to the water table by
infiltrating precipitation. Once in the Surficial Upper PRM aquifer, the contaminants are
transported both vertically and laterally, spreading outward and along the path of
groundwater flow away from the original source areas. The many intermittent clay beds
help to spread contaminant migration laterally.

The vertical extent of contaminant migration is delineated by the intermittent confining unit
between the Upper and Middle PRM aquifers at a depth of approximately 140 feet below
ground surface. The lateral extent of contaminant migration is beyond the downgradient
monitoring wells surrounding Martin Aaron. '

Decreases in groundwater contaminant concentrations indicate that the plume is not likely
as long as projected by groundwater velocities. Thus natural attenuation (NA) processes
appear to be a factor in limiting contaminant migration.
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1. Introduction

1.1 Purpose

The Remedial Investigation (RI) Report presents the results of the field activities conducted
at the Martin Aaron Superfund Site (Site) located in the City of Camden, Camden County,
New Jersey (Figure 1-1). The Site is defined as Martin Aaron Inc. property (Martin Aaron or
property), located at 1542 South Broadway, and additional properties within the area of
investigation, including South Jersey Port Corporation (SJPC), Comarco Products, Ponte
Company, and Royal Crown Auto Center (scrapyard) as shown on Figure 1-2. The intent is
to define the extent of soil and groundwater contamination at the Site associated with the
operations undertaken at Martin Aaron and associated operations at SJPC. Therefore, the
investigation of the other properties is necessary to define the extent of contamination. A
Feasibility Study (FS) will also be prepared following approval of the RI Report. The
purpose of the Remedial Investigation /Feasibility Study (RI/FS) is to select a remedy to
eliminate, reduce, or control risks to human health and the environment.

CH2M HILL was contracted by the United States Environmental Protection Agency (EPA)
to conduct an RI/FS for the Site in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986, and to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). In addition, the
RI has been prepared in accordance with the New Jersey Department of Environmental
Protection (NJDEP) Solid Waste Regulations, specifically the New Jersey Administrative
Code (NJAC) Section 7.26E-4.8, which provides the NJDEP requirements for preparation of
RI Reports. This RI Report meets the requirements of the EPA  and NJDEP regulations and
relevant guidance for RI preparation.

1.2 Overall Remedial Investigation Objectives

In May 1997, NJDEP initiated an RI/FS to determine the nature and extent of contamination
throughout the Site and the risks it poses. The Site was placed on the National Priorities List
in 1999, while the RI/FS activities were underway. Upon completion of the NJDEP’s RI/FS
in June 2000, the EPA became the lead agency for the Martin Aaron Site. In order to further
characterize Site conditions, including soil and groundwater contamination, EPA elected to
perform an all inclusive RI/FS based on the evaluation of the findings of previous
investigations along with further soil and groundwater sampling results.

The RI's broad objectives are to evaluate the impact of drum recycling and reconditioning
operations at Martin Aaron on surface and subsurface soils and groundwater at the Site. In
addition, data was obtained to evaluate the nature and extent of soil and groundwater
contamination associated with former Martin Aaron drum recycling operations, assess the
associated human health risks, and evaluate appropriate remedial alternatives. The SJPC
property is located across from Martin Aaron at 1535 South Broadway, and adjacent
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properties, including the scrapyard on Everett Street, Comarco Products at Broadway and
Jackson Street, and the former Ponte Company property which is an abandoned warehouse
on Sixth Street, were also evaluated as part of this RI. Specific RI/FS objectives for each
environmental medium are identified below. Objectives were developed in consultation
with EPA, based on observations during preliminary Site visits, current Site conditions,
available information on past activities and suspected source areas, and available soil and
groundwater contamination data.

i.2.1 Surface and Subsurface Soils

Previous investigations, including the NJDEP RI, confirmed the presence of constituents of
concern (COCs) in surface and subsurface soils at the Site. The COCs identified included:
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides,
polychlorinated biphenyls (PCBs), and metals. Since the completion of the NJDEP RI field-
sampling activities, various structures and contaminated soil have been removed from
Martin Aaron.

This Rl evaluates the following for surface soil at the Site:
o the lateral extent of surface soil contamination; and

e the potential human health and ecological risks associated with any contamination
found in the surface soil at the Site.

This Rl evaluates the following for subsurface soil at the Site:
e the lateral and vertical extent of contamination in the unsaturated subsurface soils;

e the presence of dense nonaqueous phase liquid (DNAPL) and radioactivity in the
- unsaturated subsurface soils during the boring installation program;

» Site geologic conditions, including lithology and the physical and chemical properties of
the underlying soil; and

» the potential human health and ecological risks associated with any contamination
found in the subsurface soils.

1.2.2 Groundwater

The NJDEP RI determined that groundwater contamination was detected in both the
shallow and deep portions of the Upper Potomac-Raritan-Magothy (PRM) Aquifer at the
Site.

This RI will evaluate the following for groundwater at the Site:

o the vertical and horizontal extent of contamination within the Upper PRM Aquifer that
can be attributed to Martin Aaron drum recycling operations. This includes
investigating contamination within the Upper PRM Aquifer beneath-(and upgradient of)
suspected Martin Aaron source areas;
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e the vertical and horizontal extent of the groundwater contaminant plume that may have
migrated beyond the property boundary. This includes an investigation of
contamination downgradient within the Upper PRM Aquifer;

* the hydrogeologic conditions influencing contaminant migration in the Upper PRM
Aquifer at the Site;

 the hydrogeologic and engineering information necessary for a remedial alternatives
~ evaluation; and

e the potential human health and ecological risks associated with groundwater
contamination at the Site.

1.2.3 Rhodes Drum Building

There is one remaining building at the Site, referred to as the “Rhodes Drum Building,”
where former drum recycling and reconditioning operations took place. The RI will include
an evaluation of the following:

e The structural stability of the Rhodes Drum Building prior to implementation of any
tield sampling activities; and '

* A determination, using the collection of wipe and chip samples, if residual
contamination is present which could pose potential risks to human health and/or affect
the future actions for the building. '
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Fie Path: \CASTOR\Guest\Martin Aaron\GIS\arcview.apr - Figure +1
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2. Site Background

This section describes the Martin Aaron property including its location, local historical land
uses, former operations, the regulatory history, and a summary of previous investigations
and remedial activities. As defined in Section 1, the Martin Aaron Superfund Site is defined
as the Martin Aaron Inc., and additional properties within the area of investigation,
including SJPC, Comarco Products, Ponte Company, and an adjacent scrapyard. The intent
is to define the extent of soil and groundwater contamination associated with the drum
recycling operations undertaken at Martin Aaron and the drum storage that occurred at
SJPC. The information in this section was obtained primarily from Remedial Investigation
Report for the Martin Aaron Site, Camden City, Camden County, New Jersey (RI Report, October
2000), prepared by L. Robert Kimball and Associates, Inc. for the NJDEP.

2.1 Site Description

The 2.4-acre Martin Aaron Property is located at 1542 South Broadway in the City of
Camden, Camden County, New Jersey (Figure 1-1) and identified as Lot 1 of Block 460 in
the Camden County Tax Assessor records for the City of Camden. It is situated on relatively
level land in an area of mixed-industrial and residential properties. Access is restricted by a
chainlink fence with two locked gates. Beginning in 1969, various companies, including
Martin Aaron, used the property for drum recycling. The owners and operators are
provided in Section 2.2.

The only remaining surface structure, the Rhodes Drum Building, is located in the
southeastern portion of the property. Prior to the demolition of buildings, the property also
consisted of a main building identified on Figure 2-1 as the Martin Aaron Building, formerly
located in the southwestern portion of the property. The Rhodes Drum Building, and the
former Martin Aaron Building, were both used for drum recycling and reconditioning
operations. Three underground storage tanks (USTs) were located in the processing area
just north of the main building, and one was located east of the main building (Figure 2-1).
Seven aboveground storage tanks (ASTs) located west of the Rhodes Drum Building (Figure
2-1) were also present when Martin Aaron was an operating facility. The remaining concrete
floor of the former building contained a number of floor drains that led to three former
Sewer Basins (Numbers 1, 2, and 3) located near the main building. According to former
operators, all three reportedly received drum rinsate, and discharged to the Camden County
Municipal Utility Authority (CCMUA) sanitary sewer system.

The actual destination of discharge for Sewer Basins 2 and 3 remains unknown. One
processing vessel and Sewer Basin 4 were located near the Rhodes Drum Building’s eastern
end. This basin received drum-rinsate effluent from Rhodes Drum Company operations and
discharged to the CCMUA sanitary sewer system, following pre-treatment activities. One of
the ASTs was located adjacent to Sewer Basin 4. The remaining portions were historically
used for drum storage and consist of paved and unpaved surfaces. Sewer Basins 1, 2, 3, and
4 are shown on Figure 2-1.
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2. SITE BACKGROUND

An additional property of concern, owned by the SJPC, is west of Martin Aaron, at 1535
South Broadway Street (Lot 15, Block 458). This property is shown on Figure 1-2. The SJPC
property was formerly leased to Wadco, which used it for office space and drum

receiving /sorting. Three commercial buildings occupy the SJPC lot, with the remaining
acreage consisting of paved and unpaved lots. Access is also restricted by a chainlink fence
and locked gate. Additional properties evaluated in this RI are shown on Figure 1-2 an
include the following: -

e An active scrapyard north of Martin Aaron between Broadway and Sixth Street on
Everett Street;

e Comarco Products, an active medf—processing plant is located at 501 Jackson Street; and

e Anabandoned warehouse owned by the Ponte Company south of Martin Aaron on
Sixth Street, which is adjacent to the residences on Jackson Street.

2.2 Site History

Historical records indicate that Martin Aaron has been used for light industrial activities
since 1886. From 1887 to 1908, Kifferty Morocco Manufacturing Company operated a
leather-tanning and glazing business. Martin Aaron was purchased and owned by the
Castle Kid Company from 1908 to 1940, and produced matte and glazed kid leathers.
‘During this time the facility grew and added a railroad spur, a 200-gallon gasoline UST
(located in the northeastern corner), coal stockpiles, a laboratory, a cafeteria, a liming system
with four aboveground settling tanks (in the northeastern corner) and an 85,000-gallon
suction tank.

The property was seized by the City of Camden due to tax delinquency in 1940 and sold to
Benjamin Schmerling. It was then leased to H. Preston Lowden Company (Preston) and
American Chain and Cable Company—Pennsylvania Lawn Mower Division (AC&C).

~ Preston leased building space in the southwestern corner of and operated a hair-and-wool
blending business. AC&C leased building space in the southeastern corner for use as the
physical plant area of its manufacturing facility.

Martin Aaron, Incorporated (Martin Aaron) purchased the property from Benjamin
Schmerling in 1969, and is currently the owner of record. From 1969 to 1985, Martin Aaron
operated a drum recycling business as Drum Services of Camden. In 1985 the business was
sold to a corporation jointly run by Westfall Ace Drum Company (Wadco) and Rhodes
Drum Incorporated (Rhodes), two major clients of the former Drum Services of Camden.
Wadco occupied the majority of the remaining structures, while Rhodes operated from a
building in the southeastern corner. Wadco ceased operations in March 1995, while those at
Rhodes ceased permanently by spring 1998.

2.3 Site Operations

Drum Services of Camden and more recently, Wadco, Drum Services of Richmond, and
Rhodes all operated steel drum reconditioning facilities at the property. The description of

P:\160849\RNREVISED FINAL RI REPORT\MA REVISED FINAL RI TEXT_NOV_ 29_2004 .DOC 22

301888



2. SITE BACKGROUND -

Martin Aaron operations provided in this section was obtained from the NJDEP Bureau of
Planning and Assessment Case History Report (1988).

Based on the NJDEP report, empty drums were transported to the facility via tractor trailer.
As drums were brought onto Martin Aaron or SJPC (across the street at 1535 S. Broadway)
they were segregated by type (open lid as opposed to bung-type) and visually or manually
inspected to determine the amount of residual material, if any, remained in the drum. If
more than one inch of residue was present, the drum was returned to the customer. If less "
than one inch remained, the drums were taken into the facility, turned upside down over
grate-covered, square-bottomed tanks and allowed to drain. After the residuals had
drained, the drums were then pressure washed with a caustic solution, and allowed to
drain. The drums were then washed, rinsed, and steamed dry. After drying, the drums were
inspected for integrity. Dents were removed pneumatically and the drums were sandblasted
with a fine steel-pellet grit in preparation for final painting. A dust collection system
(baghouse) was utilized during this operation. The drums were then taken to the paint
booth, where an enamel oil-based paint was applied. The drums were allowed to dry and
then transported off the property. The estimated generation of hazardous waste from these
activities was 30 55-gallon drums every 60 to 90 days.

The drum residue, rinsate runoff, and steam blowdown were collected in drainage tanks
and floor drains that fed to four skimming basins. Basins 1,2, and 3 collected effluent from
the building occupied by Wadco and Basin 4 received effluent from the Rhodes building.
The locations of the basins are shown on Figure 2-1. The steam tanks, pump tanks, and floor
drains/trenches were skimmed periodically. Sludge was removed and drummed every two
to three months. The water in the vessels was reused with approximately two gallons of
caustic added to the steam tanks daily.

Basin 1 was located in the former processing area within the former Martin Aaron building.
The basin consisted of a baffled concrete pit, approximately 4 feet (ft) by 8 ft and
approximately 5 ft deep. A submersible pump was located in the influent side that activated
a wastewater neutralization system when triggered by rising water levels. This system was
designed to lower the pH of the potential effluent (usually 12 to 14) to the pH limit (6 to 9)
mandated by the CCMUA permit No. 3412-CA-1 requirements. However, reports indicate
that a pipe existed between the baffle walls, which might have allowed direct flow of
untreated effluent to discharge. Basin 1 was removed as part of the NJDEP UST removal
actions conducted in spring and summer 1999.

Based on the NJDEP R, the wastewater from the site was discharged to the CCMUA
sanitary sewer system. The CCMUA permit required the pH of the wastewater to be
measured prior to discharge. pH is defined as the negative log of the activity of the
hydrogen ion, and is a measurement of the hydrogen ion activity in solution. The pH
provides a measure on a scale from 0-14 of the acidity or alkalinity of a solution (7 being
neutral, less than 7 is acidic, and greater than 7 is alkaline). The CCMUA permit mandated a
pH of 6 to 9. However, the discharge from the facility’s operations was 12 to 14. Therefore, a
pH adjustment, or neutralization, from 12 to 14, to the pH range from 6 to 9 was required.

Basins 2 and 3 were reportedly connected via pipeline and drained liquids primarily from
the “open lid” drum reconditioning area of the former facility. Dye tests, conducted by
NJDEP, from the outfalls of these basins did not indicate any connection to the CCMUA
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2. SITE BACKGROUND

storm/sanitary sewer system as reported by facility opérators. Therefore, it appears that the
effluent may have been discharged directly to the subsurface. NJDEP reportedly sealed both
Basins 2 and 3 with concrete.

Basin 4 was located east of the Rhodes building and was verified, via dye testing, to have
received influent from the floor drains. The construction of Basin 4 was similar to Basin 1.

- The outfall of Basin 4 discharged to the CCMUA storm/sanitary sewer system and was
permitted under CCMUA Permit No. 3412-Ca-5. The EPA removed Basin 4 in the winter of
1999.

In accordance with Community Right-to-Know Survey data collected in 1988, 1989, 1990
and 1993; the following substances were warehoused and used during drum reconditioning
procedures: paint, lacquers, etc. (containing any or all of the following—isopropanol,
toluene, methyl propyl ketone, naphthalene, and mineral spirits), No. 2 fuel oil, toluene, .
sodium hydroxide, hydrogen chloride, oxygen, acetylene, diethylaminoethanol, potassium
hydroxide, No. 1 fuel oil, sulfuric acid, and kerosene.

2.3.1 Regulatory History

- Beginning in 1972, NJDEP and EPA issued numerous Notices of Violation (NOVs),
Administrative Orders and Penalty Assessments, Complaints, Hearing Notices, and
Directives against Martin Aaron Inc. and Drum Services of Camden Inc. The identified
violations included unpermitted discharges of hazardous waste, non-notification of spills or
releases, improper storage of waste drums, improper waste handling and disposal,
improper labeling of hazardous waste containers, hazardous waste storage violations, and
others.

In May 1997, NJDEP initiated an RI/FS to determine the nature and extent of contamination
and health risks associated with contamination from Martin Aaron. The Site was placed on
the National Priorities List in 1999, while the RI/FS activities were underway. Upon
completion of the NJDEP’s RI/FS in June of 2000, the EPA became the lead agency for the
Martin Aaron Site.

2.4 Previous Investigations and Remedial Activities

As discussed in Section 2.0, numerous investigations were conducted by the NJDEP prior to
EPA taking the lead in the Site’s investigation and remediation. This section provides a
description of each historical investigation and a summary of the findings.

2.4.1 Miscellaneous NJDEP Investigations (1986-1993)

On January 3, 1986, NJDEP collected one effluent sample (sludge) from the property's
drainage system. The sampling results confirmed the presence of VOCs and metals in excess
of the applicable NJDEP criteria.

On January 9, 1986, NJDEP collected one liquid and one sludge sample from the concrete
drainage basin located adjacent to South Broadway and one soil sample from the
northwestern corner of the property. The sampling results confirmed that VOCs and metals
were present in the liquid and sludge collected from the drainage basin.
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2. SITE BACKGROUND

On February 13, 1986, NJDEP collected one sludge sample from the basin located outside
the drum wash area. The sampling results confirmed the presence of metals and total
petroleum hydrocarbon at levels exceeding the applicable NJDEP criteria.

Between January 4 and 29, 1987, NJDEP, under a search warrant issued by the New Jersey
Department of Law and Public Safety—Division of Criminal Justice, collected samples from
buried drums exposed in test pits, sludge from sewer basins, soils, and effluent samples.
The results identified the presence of hazardous waste in drums and elevated levels of
metals in soil above appropriate NJDEP criteria. Sludge and effluent samples from sewer
basins contained elevated VOCs and metals.

On May 13, 1993, NJDEP collected samples from drums, and roll-off containers. The sample
results also showed elevated levels of VOCs and metals.

2.4.2 NJDEP Remedial Investigation

Between May 1997 and March 2000, L. Robert Kimball and Associates, Inc. conducted three
phases of a RI for NJDEP. The RI was conducted to investigate the presence of soil and
groundwater contamination at the Site. Investigation activities included Site mapping, a
geophysical investigation to identify buried drums, and a stability investigation of the
Martin Aaron building. Environmental sampling of soil and groundwater was conducted in
and around potential contaminant source areas, and areas that could have been affected by
contaminant migration. Investigations were conducted at Martin Aaron, and the
surrounding area, and SJPC. A description of each investigation phase and the findings are
presented below. :

2421 Phasel

The Phase I Investigation was conducted from May to September 1997. The Phase I
sampling was conducted in and around potential contaminant source and disposal areas,
and those impacted by contaminant migration. Sampling was biased, based upon previous
investigation results, geophysical investigation results, visible indicators, environmental
conditions, field instrument measurements, sensory characteristics, and the location and nature
of potential receptors. Soil borings and excavations, sampling from monitoring wells and
direct-grab sampling techniques were utilized to collect samples.

Surface and subsurface soil samples were collected from approximately 85 boring locations
including inside and outside of buildings on the property, UST areas, test pit/trench
excavations, and monitoring wells at and surrounding the property. Additionally, two
rounds of groundwater samples were collected from seven new monitoring wells and the
City of Camden Well 7. Sediment samples were also collected from Sewer Basins 1 and 4.
Hydropunch groundwater samples were collected from 12 boring locations on the property.

Soil and groundwater samples were analyzed for Target Compound List (TCL) VOCs, TCL
SVOCs, and Target Analyte List (TAL) metals and cyanide, and pesticides/PCBs. Sediment
collected from Sewer Basins 1 and 4 were also analyzed for TCL VOCs, TCL SVOCs, and
TAL metals and cyanide, and TCL pesticides/PCBs. The groundwater samples collected
using the hydropunch ® sampler were analyzed for TCL VOCs only.
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2422 Phasell

The Phase II Investigation was conducted from September to November 1998. The
sampling was conducted both at Martin Aaron, the surrounding properties, and SJPC to
delineate the nature and extent of soil and groundwater contamination identified in the
Phase I Investigation. When possible, sampling was biased towards adjacent properties and
property boundaries, and previously identified “hot spots.” Hot spots are distinct areas
where constituent concentrations exceed NJDEP soil cleanup criteria.

Soil samples were collected from approximately 60 boring locations, at Martin Aaron, the
surrounding properties, and SJPC. One round of groundwater samples were collected from
the seven existing monitoring wells installed as part of the Phase I Investigation, and seven
new wells installed as part of the Phase II Investigation. :

Soil and groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals and
cyanide, and TCL pesticides/PCBs.

2423 Phaselll

The Phase III Investigation was conducted from December 1999 to March 2000. Its sampling
concentrated on “hot spots” in soil identified during the earlier phases in order to delineate
the horizontal and vertical extent of contamination, and provide volume estimates for
contaminated soil. The sampling focused on and near previously identified “hot spots” and
surrounding, and beneath, the former Rhodes Drum Building.

Soil samples were collected from approximately forty boring locations including previously
identified pesticide/PCB areas, SVOC areas, and the Rhodes Drum Building area. Two
rounds of groundwater samples were collected from eleven existing monitoring wells, and
two installed as part of the Phase Il Investigation. 4

Soil and groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals and
cyanide, and TCL pesticides/PCBs. :

2.4.2.4 NJDEP Ri Results

The NJDEP Phase I, II and Il investigation results are providéd below for each medium of
concern.

Soil. Near surface and subsurface soil contamination is widespread throughout the Martin
Aaron property and extends beyond property lines. Contaminant parameters detected
above NJDEP soil cleanup criteria included chlorinated and aromatic VOCs as well as
SVOCs, consisting mostly of PAHs, metals, and pesticides/PCBs.

VOCs were widespread across the Martin Aaron property and extended beyond property lines
to the northeast, east, and possibly to the southeast. Seventeen VOCs were detected in surface
or subsurface soil collected from the property at concentrations in excess of at least one of the
three NJDEP soil cleanup criteria. VOCs of concern included 1,2-dichloroethane (DCA), 1,2-
dichloroethene (DCE) (total), 1,2-dichloropropane, benzene, styrene, tetrachloroethene (PCE),
toluene, trichloroethene (TCE), vinyl chloride and xylene (total). These compounds were
found in surface or subsurface soil at concentrations above the NJDEP Residential Direct
Contact Soil Cleanup Criteria (RDCSCC). VOCs detected at concentrations in excess of the -
NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) include 1,2-DCA,

Y . - - - [
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2. SITE BACKGROUND

1,2-dichloropropane, benzene, PCE, toluene, TCE, vinyl chloride, and xylene (total). In general,
- VOCs concentrations in soil were found to decrease with depth across the property. However,
the frequency of occurrence and number of detected compounds generally increased with
depth. ‘ :

SVOCs were also widespread across the property and extended north, east, southeast, and
west. SVOCs were detected in surface or subsurface soil at concentrations above one or
more of the three NJDEP soil cleanup criteria. These included benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate,
chrysene, dibenz(a h)anthracene, indeno(1,2,3-cd)pyrene and naphthalene. These
compounds were detected at concentrations above the RDCSCC. Each of these nine
compounds, excluding naphthalene, was also detected above the NRDCSCC. Five
compounds (acenaphthalene, benzo(b)fluoranthene, fluoranthene, naphthalene, and pyrene)
were detected at concentrations above the NJDEP Impact to Groundwater Soil Cleanup
Criteria (IGWSCC). 4

Metals contamination was found to be widespread extending beyond the property
boundaries north, south, east, southeast, and west. Metals detected in Site surface or
subsurface soil at concentrations above the RDCSCC included arsenic, barium, cadmium,
lead, antimony, beryllium, and chromium. Metals including arsenic, beryllium, cadmium,
chromium, copper, lead, thallium, and zinc were found in surface and subsurface soil in
excess of the NRDCSCC. Based on the Phase I-III sampling, the horizontal extent of metals
contamination possibly emanating from the property had not been delineated to the west,
north, east, south or southeast. Results indicated that the metal contamination may be
associated with the Site fill (consisting of combustion byproducts, ash, and cinders)
observed in soil borings and test pits across the property. This scenario is supported by the
apparent lack of metals contamination other than arsenic at concentrations above NJDEP
soil cleanup criteria in soil beneath the southern portions of the former Martin Aaron
Building. Except for a few outlying compounds (barium and beryllium), contamination
observed beneath the former Martin Aaron Building generally consisted of arsenic, while
beneath the yard areas north of the building consisted of a range of metals including arsenic,
barium, cadmium, lead, antimony, beryllium, and chromium. The apparent lack of
contamination other than arsenic, beneath the building and the similarity of the distribution
of the other compounds may indicate that the metals are associated with the fill material.

Pesticide contamination, relative to the SVOCs and VOCs described above, appeared to be
less widespread. Four pesticide compounds were detected in surface or subsurface soil at
concentrations above the IGWSCC, RDCSCC, or NRDCSCC. Pesticide compounds of
concern included aldrin, dieldrin, and heptachlor found in surface and subsurface soil at
concentrations above the NRDCSCC. No pesticide compounds were detected at
concentrations above IGWSCC.

Total PCB contamination within the surface and subsurface soil extended across the
property. The horizontal extent of contamination is similar to that described above for the -
pesticide contamination. Total PCB contamination above the RDCSCC extended from
beneath the former processing areas of the former Martin Aaron Building to the northern
property line, to the eastern, northeastern, and southeastern property lines. Results
indicated that total PCB contamination in excess of the RDCSCC extended across the east
and northeast property boundaries in surface soil. Delineation of total PCB contamination
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above the RDCSCC across the southern property line of the former Rhodes building could
not be accomplished due to inability to sample on the adjacent property. However, the
Phase III soil borings advanced southeast of the property along Sixth Street did not contain
total PCBs above NJDEP soil cleanup criteria.

Groundwater. Groundwater contamination was detected in both shallow (water table) and
deep monitoring wells installed at the property. Based on Phase I-IIl sampling results,
groundwater contamination appears to be more prevalent in the shallow zone near the
water table relative to deeper zones of the aquifer. Contaminant parameters detected in the
shallow groundwater at concentrations above New Jersey Groundwater Quality Criteria (NJ
GWQQC) included chlorinated and aromatic VOCs, SVOCs, pesticides/PCBs, and metals.
Contaminant parameters detected in the deeper groundwater include chlorinated
hydrocarbons, SVOCs, and metals with much fewer compounds and analytes at
concentrations above the N] GWQC. The specific constituents of concern are described
below.

VOC contamination within the shallow portion of the aquifer consists of a combination of
aromatic compounds (benzene and xylene) and chlorinated hydrocarbons (PCE and TCE, .
and 1,2-DCE) and is present to at least the western, eastern, and southern property
boundaries. Only one VOC (PCE) was identified in the deeper groundwater samples at a
concentration above the NJ GWQC

2.4.2.5 Areas of Concern

During the R, several Areas of Concern (AOCs) were identified and documented in the
NJDEP Final RI Report for the Martin Aaron Site (October 2000).

Buried Wastes. Anonymous reports and those by former Martin Aaron employees, received
by NJDEP, indicated that between 200 and 1,000 drums of containerized wastes were buried
on the property. In January 1987, a search warrant was issued by the New Jersey
Department of Law and Public Safety, Division of Criminal Justice. NJDEP collected
samples from on-site drums, buried drums exposed in test pits, surrounding soil, and sewer
basin effluent samples. Geophysical surveys were conducted and test pits were excavated
during this investigation. Geophysical surveys identified several areas of possible disposal
of drums and other debris. Test pits encountered fill consisting of ash, cinders, brick,
concrete, scrap metal, etc. at all excavation locations. Subsurface disposal areas were

“confirmed at test pit locations in the north central portion of the site, in the northeast portion
of the property, and near the western property border. Subsequent activities conducted by
NJDEP’s UST Removal Program resulted in the discovery of some drums buried in the
south central portion of the site. However, the results of the test pit excavation activities did
not confirm the presence of the 200-1000 buried drums at the site.

Roll-Off Containers. Inspections conducted by the EPA (1981) and NJDEP (1983) determined
that roll-off containers used for hazardous waste storage had leaked onto the soil, and two
tractor trailers, each containing 100 drums, were staged alongside the facility. A second
inspection conducted by EPA (1993) identified leaking drums and fumes inside the trailers.
Additionally, drums stored within the yard area were observed to contain holes or were
stored upside down, allowing contents to leak onto the ground.
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Sewer Basins/Floor Drains. Extensive investigations, including dye-testing of Sewer Basins 2
and 3, did not locate any outfall structure. It is assumed that effluent from the former
Wadco/Martin Aaron operations was discharged directly to the subsurface by infiltration.
Additionally, the discharge pipe located in the influent side of Sewer Basin 1 was observed
to allow untreated effluent to discharge prior to pH adjustment. Floor drains in the Martin
Aaron Building led to Sewer Basins 1, 2, and 3. '

‘Storage Tanks. Seven ASTs, five metal and two polyethylene, were located in the process
area near the Rhodes Drum Building. The metal tanks were severely corroded. Concrete
containment dikes surrounded the five metal tanks and the remaining area was covered by
concrete pavement. Stormwater was collected throughout this area and within the
containment dikes. An oily sheen was observed on the standing water surrounding the area
within the dikes. Fill pipes leading to three USTs near the former Martin Aaron Building
were located in this area. Discharges to surface runoff, Site soils, and groundwater were
suspected from the storage tanks and their appurtenances.

Building Operations. The process buildings and storage areas are assumed to have been
affected due to historic operations in these areas. Contaminants, paint residues, and
wastewater could possibly have been discharged to the soil through cracks in the building
floors and floor drains. In the soil, these contaminants represented a potential source of
contamination to the shallow groundwater.

2.4.3 Summary of Remedial Activities

Based on the results of the investigations conducted between 1986 and 1998, immediate
actions were taken to prevent risk of exposure to contamination from Martin Aaron’s drum
recycling operations. The following remedial actions are documented in the NJDEP RI
Report;

¢ In 1987, the NJDEP ordered Martin Aaron, Inc. to remove contaminated soil and drums
excavated from a test pit located north of the Rhodes drum building;

* In 1988, the aboveground portions of the former Martin Aaron building were
demolished by the City of Camden;

e In 1999, EPA and NJDEP in a collaborative effort, removed underground storage tanks,
Basin 1, Basin 4, aboveground storage tanks, and piping associated with the former
Rhodes operations. Surface and subsurface soil associated with the Structures was also
removed; and ‘

e In 2000, EPA and NJDEP stabilized the property by removing drums, process
equipment, tanks and contaminated soil. The property was fenced to prevent
trespassing onto areas of soil contamination.
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3. Description of Remedial Investigation
Activities

To further identify the horizontal and vertical extent of soil and groundwater contamination
at the Site, CH2M HILL conducted remedial investigations on behalf of the EPA.
Investigation activities include collection and analysis of surface and subsurface soil
samples, installation and sampling of groundwater monitoring wells, and hydrologic
testing. Remedial investigation activities were conducted in accordance with the Field
Sampling Plan, dated September 2001, which is provided in Appendix A.

3.1 Soil Investigation

3.1.1 Surface Geophysical Surveys

Site utility clearance was accomplished by contacting New Jersey One Call and conducting
surface geophysical surveys. New Jersey One Call coordinated with all local utilities and
marked out all known active subsurface utilities. The purpose of the surveys was to gather
information to identify unknown utilities and subsurface objects prior to drilling activities.
The results of the surface geophysical surveys were used to modify the placement of some
boring and monitoring well locations to avoid unknown subsurface anomalies or provide a
safer distance from detected subsurface utilities. A copy of the geophysical survey is
provided in Appendix B.

Surface geophysical surveys were conducted in two phases. Phase I consisted of scanning
the entire Site to identify and trace both known and unknown subsurface utilities and
structures. Phase II consisted of a more-detailed scan of 10-ft squares centered on proposed
sampling and monitoring well locations. Surveys involved the use of three electromagnetic
methods: electromagnetics, ground-penetrating radar (GPR), and magnetometer.
Enviroscan, Inc. performed the surveys on August 21 and December 5, 2001.

The electromagnetic survey was conducted using several pieces of equipment. The first
scan was conducted using a Fisher TW-6 pipe and cable locator and tracer. This instrument
can reportedly detect a 2-inch-diameter metal pipe to a depth of 8 ft and a 10-inch-diameter
metal pipe to a depth of 14 ft. The second scan was conducted using a Radiodetection Cable
Avoidance Tool (C.A.T.) and Genny pipe and cable locator and tracer. Both the TW-6 and
C.A.T. are handheld devices used to scan the entire Site. A third piece of equipment, a
Geonics EM-61 metal detector, was also used for the electromagnetic scan. This device is
mounted on a small trailer that is walked around the Site. The EM-61 can reportedly detect
a 55-gallon steel drum 12 ft deep or larger objects at greater depths.

The GPR survey was conducted using a GSSI SIR-2 GPR, which is used to detect
nonmetallic or metallic subsurface utilities and structures. The GPR is traversed across the
surface and the subsurface. Images of the traverse are then viewed on a color display. The
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

results can be viewed instantaneously in the field and then processed using complex
algorithms for examination in greater detail in the office.

The magnetometer survey was conducted using a Fisher FX-3 MAG. This device can
reportedly detect a 2-inch steel pipe 4 ft deep and a buried manhole cover 10 ft deep.

3.1.1.1 Results of Surface Geophysical Survey

A C.A.T. survey in both Power and Radio modes was used to delineate any sort of live
power, gas, or water utilities that crossed the Site. No power anomalies were detected
across the entire survey area. Several radio anomalies were noted surrounding two
buildings within the southern portion of SJPC. The limits of these anomalies were marked
on the ground surface and are included in Figures 1 and 2 of Appendix B. These anomalies
did not terminate at any surficial utility and could not be positively identified with the
C.A.T. The TW-6 pipe and cable locator and tracer were used in induction mode to trace
and positively identify these anomalies. One line east of the Rhodes Drum Building was
traced to a water-valve cover along Broadway. Two additional lines were traced to small
junction boxes on the buildings. It could not be determined if either of these two lines were
active or not. Several other anomalies could not be further identified. All of the anomalies
.identified by the C.A.T and TW-6 are shown on Figure 1 and 2 of Appendix B.

The EM-61 survey detected two anomalies on the Site. Both anomalies corresponded to

~ buried reinforced concrete pads. Several linear zones of increased metal content were
detected on the SJPC. These anomalies could represent buried metal piping or inactive
utilities. It should be noted that these features were not detected by any instruments
sensitive to utilities. Adjacent to these linear anomalies are two large clusters that display
low levels of metal content. No subsurface utilities were detected in either of these areas,
thus borings located in these areas (SB-68 and SB-29) were not moved. Extra care was taken
advancing borings in areas with apparent elevated metal content. '

Each individual sample location was cleared (in a 10-ft-diameter area) using a C.A.T. in
Power and Radio modes, a TW-6 in metal detection mode, a FX-3 and GPR.

Anomalies detected were marked on the ground surface and recorded in the field logbook.
Soil boring locations SB-66, SO-206, and monitoring well MW-21S, were moved from their
proposed locations due to the presence of unidentifiable subsurface anomalies.

3.1.2 Surface Soil Sampling

Surface soil samples were collected at 60 locations identified on Figure 3-1. The samples
were collected to 2 ft below grade. The goal was to collect the upper 6 inches of soil, but the
upper 6 inches of material consisted mainly of asphalt and/or concrete at several sampling
locations. Therefore, at these locations, the sample was collected from the soil immediately
beneath the concrete or asphalt material. Surface soil samples were collected using direct-
push techniques and an acetate sleeve lined macro-core sampler. In certain locations, due to
equipment access issues, soil sampling was conducted using a hand auger. Surface soil
samples at monitoring well locations were collected from split spoon samplers.

The soil cores were logged and examined for visual evidence of contamination and field
screened. At the Welsbach Superfund Site within the City of Camden, soil with high levels
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

of radioactive thorium have been identified. As a result, a radiation detector was used to
screen the soil for elevated readings at the Site. The radiation detector was calibrated
according to manufacturer’s specifications. There were no readings measured during any of
the field activities for the RI that exceeded ambient, or background, levels of radiation. A
Photoionization Detector (PID) was used to screen for organic soil vapors that may indicate
the presence of contaminants. Field observations and measurements were recorded in the
field logbook and soil boring data sheets.

The samples were collected by first driving the split spoon into the soil for samples collected
from monitoring well borings or driving a macro-core sampler at soil boring locations.
Samples to be analyzed for VOCs were collected from the upper 2 ft of material collected in
the split spoon or macro-core using EnCore™ samplers. The remaining soil was placed in a
clean bowl or pan and homogenized before filling the appropriate sample containers to be
analyzed for SVOCs, metals, and pesticides/PCBs.

An EPA Region II CLP laboratory analyzed the surface soil samples for TCL VOCs, SVOCs,
and pesticides/PCBs, and TAL Metals.

3.1.2.1 Surface Soil Sampling Equipment Decontamination

To prevent cross contamination between samples, non-dedicated sampling equipment was
thoroughly cleaned before each use by the EPA -approved “triple rinse” method, which
consists of a series of solvent washes and distilled and potable water rinses arranged in the
following sequence:

¢ Wash and scrub with nonphosphate detergent
e Tap water rinse

e Distilled/deionized water rinse

¢ Ten-percent nitric acid rinse

e Distilled/deionized water rinse

e Acetone rinse

¢ Rinse with deionized water

e Airdry

e Wrap in aluminum foil, shiny-side out.

3.1.3 Subsurface Soil Sampling
3.1.3.1 Unsaturated Soils

Subsurface, unsaturated soil samples were collected at depths ranging from 2 to
approximately 21 ft below ground surface (bgs) during borehole advancement and during
drilling of the shallow groundwater monitoring wells. Soil boring locations are shown in
Figure 3-1. The soils were field screened using a PID and radiation detector from below the
depth of the surface soil sample to the top of the groundwater table using direct-push
techniques and split spoon-sampling techniques. Soils were described by a CH2M HILL
geologist in accordance with the Unified Soil Classification System (USCS; ASTM 422).
Subsurface samples submitted for analysis were selected from the highest PID reading or
the sample collected at the soil/groundwater interface if no elevated PID readings were
detected. Similar to the surface soil samples, no radiation readings were measured during
any of the field activities for the RI that exceeded ambient, or background levels. Soil
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

samples for VOC analysis were collected using an EnCore sampler. The remaining sample
fraction was homogenized in clean bowls before filling the appropriate sample containers.

An EPA Region II CLP laboratory analyzed the subsurface, unsaturated soil samples for
TCL VOCs, SVOCs, and pesticides/PCBs, and TAL Metals.

3.1.3.2 Saturated Soils

Subsurface, saturated soil samples were collected at 24 locations during drilling for the
shallow, intermediate, regional and deep monitoring wells. The sampling locations are
shown in Figure 3-1. These soil samples were submitted for analysis of total organic carbon
(TOC), porosity, moisture content, pH, grain size and bulk density. Saturated soil samples
were not analyzed for CLP parameters. Soils below the water table were collected
continuously at 2-ft intervals from the ground surface to the total depth of the boring using
2-inch-diameter, 2-foot long split-spoon samplers advanced with a 140-1b hamumer, with a
30-inch drop. The retrieved soil sample was logged, and field screened by the onsite
geologist or engineer. Fifteen samples of saturated soils were collected to assess lithologic
and geotechnical characteristics of the subsurface soil. Four soil samples were collected
from the shallow zone (15-20 ft bgs). Seven soil samples were collected from the base of the
Upper PRM Aquifer (55-65 ft bgs). Four soil samples were collected from the clay
underlying the Upper PRM Aquifer (greater than 65 ft bgs).

3.2 Groundwater Investigation

Two rounds of groundwater sampling were conducted as part of this RI. The first sampling
event occurred from June 12 to June 28, 2002 and the second sampling event was conducted
~ from September 17 to September 25, 2002.

3.2.1 Evaluation of Existing Monitoring Wells

Prior to the start of groundwater sampling activities, the previously installed monitoring
wells were located and evaluated to determine whether they could be sampled as part of the
groundwater sampling program. Of the thirteen known existing monitoring wells, ten were
located. The remaining three monitoring wells (MW-25, MW-2M and MW-6S) could not be

located visually, by scaling off of existing maps, or using geophysical methods.

These ten wells were then evaluated to determine if the concrete pad was in good condition,
if the flush mount cover was in good condition, if there was standing water in the road box,
if the locking well cap was in place and intact, if the lock was in good working order, if the
steel casing (if applicable) appeared to be in good condition, if the PVC well riser pipe
appeared to be in good condition, and if the well depth was as noted in soil boring and / or
well construction documentation.

It should be noted that several of the wells were damaged but still appeared to be in
acceptable shape. MW-10S, MW-9S, MW-9D and MW-8S all had damaged concrete pads
and flush mount covers. Each had a small amount of water in the road box. MW-9D had
the most damage including an offset steel casing. However, all the wells appeared tobe
intact and were sampled as part of the June and September 2002 sampling events.

ainins - ——
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

3.2.2 Drilling and Monitoring Well Installation

A total of 24 groundwater monitoring wells were installed at 11 locations on the Site,
including Martin Aaron, SJPC, Comarco Products, Ponte Company, the scrapyard, and well
locations on Everett Street and Sixth Street, to evaluate hydrogeologic conditions and

. groundwater quality. As shown on Figure 3-2, a total of 34 new and existing wells were
sampled as part of this RI. The main aquifer system beneath the Site is known as the
Potomac-Raritan-Magothy (PRM) Aquifer system and is discussed further in Section 4 of
this RI. In the Camden area, the PRM Aquifer system contains three thick sand units, which
are designated as the Upper, Middle, and Lower PRM Aquifers. At the Site, well borings
penetrated through the Upper PRM Aquifer into the Middle PRM Aquifer.

During the drilling activities it was determined that the Upper PRM Aquifer contains thin
clay stringers that were misidentified during the NJDEP RI as the regional clay confining
layer (Kimbell, 2000). As a result, the “intermediate” monitoring wells were installed near
the middle of the Upper PRM Aquifer rather than the base as described below. Additional
monitoring wells were installed and referred to as “regional” wells which were placed near
the bottom of the Upper PRM Aquifer.

The 24 newly installed monitoring wells consisted of 11 “shallow” wells completed near the
top of the Upper PRM Aquifer, 7 “intermediate” wells completed near the middle of the
Upper PRM Aquifer, 3 “regional” wells completed near the bottom of the Upper PRM
Aquifer, and 3 “deep” wells completed in the Middle PRM Aquifer. The wells were
designated as "S" for shallow, "M" for intermediate, "R" for regional, and "D" for deep. The
total included one 4-well nest (shallow, regional, intermediate and deep wells identified as
MW-20S/MW-20M/MW-20R/MW-20D), three 3-well nests (shallow, intermediate or
regional and regional or deep wells identified as MW-145/MW-14R/MW-14D, MW-

185/ MW18M/MW18D, and MW-19S/MW-19M/MW19R), four 2-well nests (shallow and
intermediate wells identified as MW-12S/MW-12M, MW-13S5/MW-13M, MW-155/MW-
15M, and MW-175/MW-17M) and 3 single shallow wells (identified as MW-165, MW-21S
and MW-22S). MW-20R, MW-14R, and MW-20D are installed in a sand unit that lies in the
composite confining bed between the Upper and Middle PRM Aquifers.

Underground utilities and other potential subsurface hazards were cleared at each drilling
location prior to initiating drilling. These clearances include contacting NJ One Call and an
evaluation of the proposed boring locations by a geophysical subcontractor. Additionally,
all necessary permits, including NJDEP monitoring well and soil boring permits, were
secured prior to commencement of field activities.

. The shallow, intermediate, regional, and deep wells were constructed of 2-inch-diameter
PVC casing and well screen with flush-threaded joints. The well screens were 10 ft long and
had a slot size opening of 0.010 inches (10-slot screen). The casings, screens, and fittings
were factory-sealed prior to installation.

The well screens were filter-packed with appropriately sized, graded, washed, and well-
rounded siliceous sand. The filter pack extended 6 inches below the base of the screen to a
minimum of 2 ft above the top of the screen. If depth permitted, 2-ft choker sand was
placed above the filter pack to inhibit migration of annular seal material into the filter pack.
The depth of the filter pack was measured using a weighted tape. The remaining annular
space was filled to grade with a bentonite-cement/slurry-grout mixture by tremie method
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

for the deep, regional, and intermediate wells. For the shallow wells, the annular space was
filled by manually placing the bentonite grout through the hollow stem augers into the open
borehole. After settling overnight, additional grout was added to the borehole to maintain
grade.

A waterproof, keyed-alike locking cap capped each well. A protective-steel, flush-mounted
"road box" outer casing was installed around the riser pipe at the ground surface. The
protective outer casing was at least 12 inches in diameter, and was set into a cement collar
after the monitoring well grout seal had set up. A layer of sand (approximately 6 inches to 1
ft thick) was placed at the base of the road box to allow for drainage of water that does enter
the box. The cement collar was sloped away from the well to promote drainage. The well
identification number was steel-stamped onto the outer protective steel casing.

3.2.2.1 Shallow Monitoring Wells

Eleven shallow monitoring wells were installed between October 2001 and May 2002 using
6.25-inch-inside-diameter (ID) hollow-stem augers. The borings were advanced to a depth
just below the first encountered groundwater with the well screens set to straddle the
surficial groundwater table. Well depths ranged from 15.0 to 21.0 ft bgs. The soil samples
collected during drilling were logged and field screened using a PID and radiation detector.
Soil descriptions, field measurements, samples collected, and other observations were
recorded in the field logbook. In addition, drilling log forms were completed for each
boring by the field engineer. Table 3.2-1 lists the shallow monitoring wells, boring depths
and screened intervals. Well construction diagrams for these wells are provided in
Appendix C.

TABLE 3.2-1
Shallow Monitoring Wells
Boring Depths and Screened Intervals

Monitoring Well ID Boring Depth (ft. bgs) Screened Interval (ft. bgs)
MW-12S 15.4 5.4-15.4
MW-13S 16.6 6.6-16.6
MW-14S 17.0 7.0-17.0
MW-158 ‘ 16.8 6.8-16.8
MW-168 16.5 6.5-16.5
MW-17S 18.0 ' 8.0-18.0
MW-18S 17.8 7.8-17.8
MW-19S 15.0 5.0-15.0
MW-20S 17.9 7.9-17.9
MW-218 21.0 11.0-21.0
MW-228 21.0 11.0-21.0
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3. DESCRIPTION OF REMEDIAL INVESTIGAfION ACTIVITIES

3.2.2.2 Intermediate Monitoring Wells

Seven intermediate monitoring wells were installed in the central portion of the Upper PRM
Aquifer between October 2001 and May 2002 using mud rotary methods. Well depths
ranged from 41.7 to 69.4 ft bgs. Well borings were continuously sampled in 2-ft intervals,
logged, and field screened using a PID and radiation detector until the desired well depth,
as determined by the field engineer, was achieved. Soil descriptions, field measurements,
samples collected, and other observations were recorded in the field logbook. In addition,
drilling log forms were completed for each boring by the field engineer. Table 3.2-2 lists the
intermediate monitoring wells, boring depths and screened intervals. Well construction
diagrams for these wells are provided in Appendix C.

TABLE 3.2-2
Intermediate Monitoring Wells
Boring Depths and Screened Intervals

Monitoring Well ID Boring Depth (ft. bgs) Screened Interval (ft. bgs)
MW-12M 48.1 38.1—48.1
MW-13M -58.4 48.4-58.4
MW-15M 69.4 59.4-69.4
MW-17M 51.8 41.8-51.8
MW-18M _ 417 317417
MW-19M 52.0 42.0-52.0
MW-20M 52.0 42.0-52.0

3.2.2.3 Regional Monitoring Wells

Four “regional” monitoring wells were installed at the base of the Upper PRM Aquifer, or in
the composite confining bed separating the Upper and Middle PRM Aquifers, between
October 2001 and May 2002 using mud rotary techniques. Previous investigations
conducted at the Site including the NJDEP Rl indicated that the confining layer separating
the Upper and Middle PRM Aquifers occurred between 55 and 65 ft bgs. Based on this
information it was proposed that the “intermediate” monitoring wells would be located at
the base of the Upper PRM. During the drilling it became evident that small, discontinuous
stringers of clay transected the Upper PRM Aquifer. The interbedded lithology made
identifying the clay confining bed between the Upper and Middle PRM Aquifers difficult.
As a result of this new information, the seven “intermediate” monitoring wells were set near
the mid-point of the Upper PRM and three “regional” monitoring wells were added that
were set at the base of the Upper PRM Aquifer. Well depths for the regional wells ranged
from 113.0 to 133.0 ft bgs. Well construction diagrams for these wells are provided in
Appendix C.

The continuously collected soil samples from each boring were logged and field screened
using a PID and radiation detector continuously until the desired well depth, as determined
by the field engineer, was achieved. Soil descriptions, field measurements, samples
collected, and other observations were recorded in the field logbook. In addition, drilling
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

| log forms were completed for each boring by the field engineer. Table 3.2-3 lists the
“regional” Upper PRM Aquifer monitoring wells, boring depths and screened intervals.

TABLE 3.2-3
Regional Monitoring Wells _
" _Boring Depths and Screened Intervals

Monitoring Well ID Boring Déepth (ft. bgs) Screened Interval (ft. bgs)
MW-14R 119.5 109.5-119.5
MW-19R 113.0 4 ' 103.0-113.0
MW-20R 123.0 | 113.0-123.0

3.2.2.4 Deep Monitoring Wells

Three deep wells were installed below the confining unit separating the Upper and Middle
PRM Aquifers between October and May 2002 using mud rotary techniques. Well depths
ranged from 133 to 188 ft bgs. The deep wells were installed following completion of the
adjacent intermediate wells such that the depth to the confining unit was known. The deep
wells were double-cased to prevent the potential for cross-contamination between the
Upper and Middle Aquifers.

The uppermost zone (from ground surface to the confining layer) was drilled without
sampling using mud rotary methods. The borehole diameter through the upper zone was
nominal 10 inches to allow installation of a 6-inch-diameter steel isolation casing. Prior to
installing the casing, a 1-ft bentonite seal was placed in the annulus at the bottom of the
borehole. The bentonite seal consisted of hydrated bentonite chips that were pumped
through a tremie pipe to the bottom of the open borehole. A 6-inch-diameter steel casing
was lowered inside the open borehole, seated into the clay layer. The annular space around
the casing was filled with a cement/bentonite seal to the ground surface. Drilling of the
deep wells was then conducted through the permanent casing to a depth of approximately
15 ft below the bottom of the confining clay layer using a nominal 6-inch-diameter drill bit.
A 2-inch-diameter, schedule 40 PVC monitoring well was then installed such that the
screened interval, including sand filter pack, was below the bottom of the regional confining
clay layer. Table 3.2-4 lists the “deep” Upper Middle PRM monitoring wells, boring depths
and screened intervals. Well construction diagrams for these wells are provided in
Appendix C. '

TABLE 3.2-4
Deep Monitoring Wells
Boring Depths and Screened Intervals

Monitoring Well ID Boring Depth (ft. bgs) Screened Interval (ft. bgs)
MW-14D 188.0 ‘ 178.0-188.0
MW-18D . 150.0 140.0-150.0
MW-20D 133.0 123.0-133.0
P:\160849\RAREVISED FINAL R REPORT\MA REVISED FINAL RI TEXT_NOV_29_2004 .DOC T e T 38

301906


file://P:/160849/RI/REVISED

3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

3.2.3 Well Development

The new and existing monitoring wells were developed by pumping groundwater with an
electric-powered submersible pump at rates ranging from 1.2 to 3.0 gallons per minute,
unless purged dry. Polyethylene tubing was used as discharge pipe. New tubing was used
for each well and was disposed of after use. The submersible pump intake was set at the
midpoint of the well screened interval. The pump was surged to facilitate the removal of
fine sediments at the bottom of the well. Measurements of water quality parameters were
recorded every five minutes during well development. The water quality parameters
included: pH, temperature, specific conductance, dissolved oxygen (DO), oxidation-
reduction potential (ORP), and turbidity. The development water was containerized in a 55-
gallon drum and transported to a central storage area. The containerized water was then
pumped to a larger bulk storage tank along with other investigation-derived waste (IDW)
water. The water in the storage tank was sampled and disposed of by a licensed hazardous
waste disposal company.

Development of newly constructed wells began no sooner than 48 hours, but no later than 7
days, installation was completed. Development continued until either of the following
conditions was met:

1. Atleast three well volumes (including the saturated filter material in the annulus) was
removed from the well, and stabilization of water quality parameters had occurred
(defined as less than 10 percent variance between the removal of two successive well
volumes).

2. Five well volumes were purged, regardless of stabilization of the water quality
parameters.

Development of the new wells was conducted in accordance with SOP F.2 in the Field
Sampling Plan (FSP) provided in Appendix A. The well development data was recorded on’
Well Development Logs.

3.2.4 Water Level Surveys

Synoptic water-level measurements were collected to examine local groundwater flow
directions and hydraulic gradients. Water levels were measured in the existing and new
Site monitoring wells, and the City of Camden Well 7. In addition, river stage information
from the Delaware River was obtained from local sources. Water level data was collected
during the two events. The first round of water levels was collected between June 12 and
28,2002, and the second round was collected between September 17 and September 25,
2002. ‘

The depth-to-water readings were obtained using a conductivity-based electronic water
level measuring device, as described in SOP F.7 in the FSP provided in Appendix A. The
electronic device emits an audible signal when the probe touches the water. The depth-to-
water measurement was made from a designated point on the innermost PVC riser casing.

In addition, the total depth was measured in the new and existing monitoring wells. The
well depth was used to calculate the required purge volumes for sampling and assess the
amount of solids present in the bottom of the wells.
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3.2.5 Groundwater Sampling

3.25.1 Low-Flow Sampling of Monitoring Wells

All monitoring wells were sampled in accordance with the EPA Region II Low-Flow
Sampling Procedures. Prior to purging and sampling, groundwater levels were measured
in the wells to verify general groundwater flow directions. The low-flow sampling method
was used for purging and sampling the wells. Low-flow sampling minimizes the
disturbance of sediment on the bottom or sides of the well, minimizes the concentration of
suspended sediment in resulting water samples, allows the water quality parameters in the
discharged water to stabilize quickly, and reduces the quantity of purge water (IDW) to be
containerized, treated, and disposed. Prior to sampling, the pump was lowered to the
desired depth in the well. The pump intake was kept at least 2 ft above the well’s bottom of
the well disturbance and resuspension of any sediment or Non-Aqueous Phase Liquid
(NAPL) present at the bottom of the well. The depth to which the pump was lowered and
the rationale used in selecting the depth were recorded on the Low Flow Sampling Log,
which is included as part of the field documentation for the RI. The discharge water from
the pump was monitored for important field chemistry parameters including: pH,
temperature, turbidity, oxidation-reduction potential, dissolved oxygen, and specific
conductance (Table 2-1).

Pumping was continued until the field parameters stabilized. After the indicator
parameters stabilize, the groundwater sample was collected as described in SOP F.4 in the
FSP provided in Appendix A. Appropriate sample bottles were filled and placed in an ice
filled cooler. The sampling details were recorded on the Low Flow Sampling Log.

Discharge water generated during purging and sampling activities was containerized in 55-
gallon drums. Following completion of daily sampling activities the drums were emptied
into a temporary storage tank and ultimately removed from the property by a licensed
hazardous waste disposal company.

3.25.2 Camden City Well 7

The CCMUA’s Well 7, located at 9t Street and Florence Avenue, approximately 3,500 feet
(0.7 miles) from the property (Figure 1-1), was sampled during the same two events as the
Site monitoring wells. Well 7 was purged before a sample was collected to ensure that
water representative of the formation is sampled and not the water in the well casing or
pipes. The amount of purging necessary was dependent on the operating status of the well.

A valve connected directly to the wellhead with the permission of City personnel and was
selected to collect the sample prior to any filtration or treatment system. The sample valve
was allowed to purge for five minutes or until the water ran clear. The samples were then
collected from the valve following the same sampling procedures already defined for
monitoring wells. '

The City Well 7 is not currently in use but is used as an emergency water supply well.

3.25.3 Sample Analysis

The collected groundwater samples were submitted for laboratory analysis of TCL VOCs,
TCL SVOCs, pesticides/PCBs, cyanide and for TAL filtered (dissolved) metals and
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

unfiltered (total) metals and cyanide. In addition, the groundwater samples were submitted
for laboratory analysis of selected natural attenuation parameters (parameters selected from
Table 2.3 of EPA ’s Technical Protocol for Evaluating Natural Attenuation of Chlorinated
Solvents in Groundwater, 1998). The natural attenuation parameters included: alkalinity,
total suspended solids (TSS), total dissolved solids (TDS), hardness, iron (total and
dissolved), ferrous iron, arsenic (dissolved), ammonia, total Kjeldahl nitrogen (TKN),
nitrate, nitrite, calcium, potassium, manganese, phosphorus (total), sodium, chloride,
sulfate, sulfide, methane, ethane, ethene, TOC, biological oxygen demand (BOD), chemical
oxygen demand (COD), and carbon dioxide.

3.2.6 Quality Assurance/Quality Control Sample Procedures

Soil and groundwater samples were submitted to the CLP laboratory designated by the
EPA. CLP laboratories have internal quality assurance/quality control (QA /QC) programs
to ensure the reliability and validity of the analyses being performed. QA /QC procedures
were also implemented for onsite field instruments including PIDs, radiation detectors, and
water quality meters. The instruments were calibrated daily as described in the SOPs. Field
sampling precision and bias were evaluated by collecting field duplicates and equipment
blanks for laboratory analysis.

3.2.6.1 Field Duplicates

Field duplicate samples were used to measure the heterogeneity of the sample matrix and
the precision of the field sampling and analytical process. Duplicate samples were collected
at a frequency of one duplicate per 20 samples or at least one duplicate per week of each
analyte and sampled medium. For soils, field duplicate samples were collected by placing
the soil in a stainless steel bowl, thoroughly homogenizing the soil by mixing, and filling the
individual sample and duplicate containers from the bowl. Prior to homogenizing the
samples, VOC samples were collected using EnCore™ samplers. The individual sample was
collected first, then the duplicate as close to the individual sample as possible.

The groundwater field duplicate samples were collected by alternately filling first the
sample bottle for one analysis and then the duplicate bottle for the same analysis. This
procedure was followed until the bottles for analyses were filled. An inline filter was used
to collect samples and duplicates for dissolved metals.

3.26.2 Equipment Blanks

Equipment blanks were collected and analyzed to evaluate whether the decontamination
procedures had been adequately performed and that there was no cross-contamination of
samples occurring due to the equipment or residual decontamination solutions. Equipment
blanks were collected for soil and groundwater samples. Analyte-free distilled and
deionized water was poured directly into and over decontaminated sampling equipment
and then transferred to the sample containers. The samples were preserved and handled in
the same manner as groundwater samples. Equipment blanks were collected at a frequency
of one per 20 samples collected or once per week.
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

3.26.3 Trip Blanks

Trip blanks were used to assess if any onsite atmospheric contaminants are seeping into the
-sample bottles, or if any cross-contamination of samples occurred during shipment or
storage of sample containers. Aqueous trip blanks were collected for both aqueous and
solid samples for VOC analysis.

The trip blank consisted of analyte-free distilled and deionized water preserved with 1:1
HCL to a pH of less than or'equal to 2 standard units in 40-ml septum vials. One set of trip
blanks was included with each sample cooler containing one or more samples for VOC
analysis. ‘

3.2.6.4 Matrix Spike/ Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MS/MSD) samples were used by the laboratories
to assess the precision and accuracy of sample analysis. Two extra sample volumes were
collected for each MS/MSD sample. An MS/MSD sample was collected at a frequency of
one MS/MSD per 20 samples collected or at least one per week.

3.26.5 Temperature Blanks

The temperature blank was prepared to allow the laboratories receiving samples to
determine if the samples were received within the allowable temperature range. The
temperature blanks consisted of an unpreserved sample bottle filled with deionized water.
One temperature blank was included with each cooler containing samples.

3.2.7 Tidal Survey

A tidal influence study was conducted using a combination of existing and newly installed
monitoring wells. The study consisted of installing pressure transducers and data loggers in
five shallow wells, five intermediate wells, and two deep wells at the Site for a 120-hour
period, from June 5 to 9, 2002. Hydraulic stage data from the Delaware River, and pumping
well data from the City of Camden’s Well 7 were obtained for the same period. Based on
well depth and distribution across the project Site, the following wells were chosen for the
tidal survey:

e MW-85

e MW-155

e MW-14R and MW-14D
e MW-18D

e MW-19S and MW-19R
e MW-20S, MW-20R, and MW-20D
e MW-21S

Study data were evaluated to assess if the water levels in the Upper and Middle PRM
Aquifers beneath the Site were influenced by off-Site sources (i.e., pumping wells, and tidal
fluctuations in the Delaware River). The tidal survey results are discussed in Section 4.4.4.1
and Section 4.4.4.2. The tidal survey graphs are provided in Appendix D.
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3.2.8 Hydraulic Conductivity Testing

In-situ hydraulic tests (i.e., slug testing) were performed at the new and existing well
locations to evaluate the hydraulic conductivity of aquifer materials. The slug test results
are also provided in Appendix D. The tests consisted of monitoring the aquifer response to
a sudden change in hydraulic head (increasing and decreasing) in a well bore. The head
change at each well was induced by the placement of a solid polyethylene slug into the
water column (falling head test), and the subsequent removal of the slug from the water
column (rising head test). Pressure transducers with data loggers and water level meters
were used to measure the changes in water level over time during the testing.

Prior to testing the wells, the water level was measured to assess if the water level was
above or within the screened interval of the well. If the water level was above the screened
interval, a falling-head slug test, followed by a rising head test, were performed. If the
water level was below the top of the screened interval, then two rising-head slug tests were
performed. :

Slug test procedures consisted of:

* Measure the static water level in the well using an electronic water level indicator;

e Lower the pressure transducer w1th attached cable to within about 2 ft of the bottom of
the well;

e Activate the data logger and check to see if the data logger /transducer are working
correctly;

e Start the data logger and rapidly insert the slug completely below the static water level
for falling head tests (or remove the slug completely for a rising head test, following
stabilization of the water level from insertion of the slug), so that the change in head is
essentially instantaneous;

e Intermittently measure the water levels with a water level indicator noting the time of
measurement in reference to the start of the test (this will serve as a backup to the data

logger);
e Monitor water levels until the levels have stabilized (i.e., water levels are within + 0.2 ft
of the static reference level, or within 80 percent of static level);

e Perform at least two tests at each location (as described above); and

¢ Decontaminate the slug, water level indicator and transducers between successive wells
using standard decontamination procedures.

3.3 Surveying

A New Jersey licensed surveyor surveyed all soil boring locations, existing and newly
installed monitoring wells and existing surface features including buildings and property
lines. The vertical elevations were surveyed within + 0.01 ft, and the horizontal locations
within + 0.1 ft. The elevations were referenced to the National Geodetic Vertical Datum
(NGVD). The surveyor also completed NJDEP Groundwater Monitoring Well
Certification—Well Form B for each newly constructed monitoring well. Coples of the Form
B for each well are provided in Appendix E.
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

3.4 Rl-Derived Waste Management

This task included characterizing and disposing of investigation derived waste (IDW) in
accordance with local, state and federal regulations. The following types of IDW were
generated from the investigation activities:

¢ Spent personal protective equipment (PPE), including clothing and sampling supplies
* Soil cuttings (containerized) |

» Wastewater from well development, purging and decontamination activities
(containerized)

* Sediment from the onsite wastewater storage tank

Spent PPE, after decontamination, was treated as debris and placed in a 10-cubic-yard
dumpster along with other nonregulated trash. The dumpster was emptied regularly
(approximately every 2 weeks) during the cotirse of the investigation. PPE waste was
disposed of at a non-hazardous facility according to 40 CFR. 268.45. '

Soil cuttings generated from drilling and soil sampling during the fieldwork were placed
into a tarped, labeled, sealed-gate roll-off container. One composite waste characterization
sample was collected. The sample was sent to a CH2M HILL-subcontracted laboratory for
analysis to determine the RCRA disposal characteristics as required by NJAC 7:26G-6.2 and
40 CFR 261. The composite soil sample was collected and analyzed for Toxicity
Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, pesticide/PCBs, and metals.

In addition, an estimated 8,000 gallons of purge, development, and decontamination water
were generated over the course of the investigation. One water sample was collected and
analyzed for disposal requirements. A CH2M HILL-subcontracted laboratory analyzed the
water sample for TCL VOCs, SVOCs, pesticides/PCBs, and TAL metals. Additional
disposal characterization parameters, including pH, ignitability, reactive sulfide, reactive
cyanide, paint filter test, total solids, total volatile solids and oil and grease were conducted
by an independent laboratory subcontracted by CH2M HILL. The containerized waters
were disposed of by a licensed hazardous waste disposal company in accordance with
Federal, State, and local regulations.

3.5 Rhodes Drum Building

A safety inspection was conducted at the Rhodes Drum Building on June 17, 2001 to
evaluate possible structural deficiencies of the existing building condition and to appraise

* the structure’s safety for specific RI field activities to occur inside the building. If the safety
inspection determined that the building was structurally sound, field personnel would be
allowed access inside the building to collect wipe-and-chip samples. The purpose of this
sampling was to determine if residual contamination was present that could pose potential
risks to human health, and/or affect t;he future actions for the building. The results of this
inspection determined that there was,poor wall support in the areas of the building which
would cause risk of personal injury due to potential roof collapse. Therefore, it was

o e e e e PRSI
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3. DESCRIPTION OF REMEDIAL INVESTIGATION ACTIVITIES

determined in order to protect worker health and safety, that samples would not be
collected in the Rhodes Drum Building.

3.5.1 Description

The Rhodes Drum Building is a single-story, 54-x-88-ft-brick load-bearing wall and timber-
roof truss building. The ceiling is 15 ft high at the center roof pitch running in a north-south
direction. Two column lines running north-south divide the building into three equally
spaced areas. Columns are spaced at 18-ft intervals to support thel3-x-10-inch beams in
longitudinal direction of the building. The roof truss spacing is 9 ft spanning between the
beams in the center area. The ceiling is supported by 8- x-3-ft roof joists spaced at 9-ft

_ intervals in the east and west bay.

The load bearing walls are 16-x-4-ft adobe brick walls with 5-ft openings in between the
walls. The openings are now closed in with an 8-inch brick wall. There is a 5-x-6.25-ft
doorway at the south bay on both the east and west walls. The opening on the south wall
connecting to the warehouse area is completely sealed by masonry units. The doorway on
the north wall is 14 ft wide.
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4. Site Characteristics

4.1 Topography

The Site is located within Camden County, New Jersey. Camden County lies entirely within
the Atlantic Coastal Plain physiographic province, which extends from Massachusetts to
‘Florida. The county is characterized as a low lying, gently rolling plain that ranges in
altitude from sea level to about 220 ft. Site topography is consistent with the immediately
surrounding area, generally flat, with a gradual slope toward the Delaware River. As
displayed in Figure 1-2, the typical Site elevation ranges from approximately 7 to 8 ft above
mean sea level (amsl) at the Rhodes Drum Building and a former debris pile. Site elevations
peak at 12 to 13 ft amsl.

4.2 Climate

Camden County’s climate is continental, generally moderate, with mild winters, warm
summers, and generally evenly distributed rainfall. The prevailing direction of air
movement is from the west to east. During the summer months, the prevailing wind
direction is from the southwest.

The average annual temperature for New Jersey, according to the National Oceanic and
Atmospheric Administration, dating to 1895 is 52.1 °F. The average temperature for January
is 30.6 °F and July is 74 °F.

The average annual precipitation for New Jersey, according to the National Oceanic and
Atmospheric Administration, dating back to 1895 is 44.7 inches. Precipitation is generally
distributed evenly throughout the year, with the summer precipitation characterized by
localized thundershowers. The winter precipitation is usually more widespread and less
intense.

4.3 Hydrology

Extensive urban development throughout the City of Camden has significantly altered
natural surface water characteristics. The nearest body of surface water is the Delaware
River which lies approximately 0.75 miles west of the site. Additional water bodies near the
Site include the Cooper River, 2 miles northeast and Newton Creek, 1.5 miles south.

Examination of the National Flood Insurance Program, Flood Insurance Rate Map for
Camden County show that the Site is within the Delaware River’s 100-year floodplain
(Figure 4-1). : :

United States Department of the Interior National Wetlands Inventory Maps for the
Camden Quadrangle does not indicate wetland areas on the Site. Wetland areas within 1
mile of the Site occur southwest and west along the Delaware River. These wetlands are
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classified as Riverine, Tidal Open Waters and Riverine, Tidal Flat and Palustrine, and Open
Waters.

4.4 Geology and Hydrogeology
 44.1 Regional Geology

The Site is located in the New Jersey Coastal Plain physiographic province in an area with
moderate thickness of highly permeable, unconsolidated sediments of the Pleistocene and
Cretaceous age, which outcrop beneath the Site and throughout the Delaware Valley
(Kummel, 1940). The New Jersey Coastal Plain province is a wedge-shaped body of
unconsolidated sediments that thicken to the east toward the New Jersey shoreline.
Individual units typically dip and thicken to the east and southeast. Camden is located on
the Inner Coastal Plain. -

Soils near the Site represent Pleistocene age deposits of the Freehold-Downer Urban Land
Complex soil associations as seen on Figure 4-2. Previous reports have identified the soils as
the Downer-Woodstown-Dragston series based on the United States Department of
Agriculture classification. For this report, the soils were classified based on information
from the NJDEP Bureau of Geographic Information and Analysis. The Freehold-Downer
association consists mostly of sand and gravel deposited by streams and rivers. These soils
were formed from the materials of the Cape May, Pennsauken, and Bridgeton Formations.
The Downer series consists of dark grayish-brown, well-drained sandy loam grading to a
yellowish-brown sandy loam subsoil. The subsoil is mottled yellowish brown or light olive
brown, sandy loam containing slightly more clay than the surface layers. These soils have
been greatly disturbed due to past activities.

Intrusive remedial investigation activities conducted during the NJDEP RI such as test pit

excavations indicate that natural soils have been removed from the property and replaced

with various fill materials, including: construction debris (bricks, concrete, etc.), ashes and
cinders, slag-type material, wood, and refuse. This fill layer ranges from 2 to 7 ft thick and
is relatively continuous over the entire property.

The unconsolidated sediments immediately underlying the Pleistocene deposits consist
primarily of sands and gravels with intervals of silts and clays classified as continental,
coastal, or marine type deposits of Early to Late Cretaceous age. These deposits make up
the Magothy Formation, and the Potomac Group of the Coastal Plain. The Cretaceous
sediments generally strike northeast-southwest and dip from 40 to 100 ft per mile to the

‘southeast (Langmuir, 1969). Near the Site, these sediments comprise the PRM Aquifer
System, a major source of potable water within the Coastal Plain of New Jersey. Intensive
study of the PRM Aquifer System (Farlekas et al, 1976) shows a three-aquifer system in
Camden County. Individual aquifer units of the PRM Aquifer System outcrop in
southeastern Pennsylvania, beneath the Delaware River, and in the City of Camden. Five
mappable units are defined including three aquifers designated as Upper, Middle and
Lower units and two confining beds. The Upper PRM Aquifer occurs in the Magothy
Formation. The Middle PRM Aquifer, confining bed, and Lower PRM Aquifer occur most
closely in units of the Potomac Group (Pucci et al, 1992).
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The uppermost formation near the Site, immediately underlying the Pleistocene deposits, is
the Magothy Formation. The Magothy Formation is a sheet like deposit composed
primarily of coarse beach sand and other near-shore marine deposits including light colored
cross-stratified sand, and lenses of dark clay (Gill and Farlekas, 1969). The Magothy ranges
from 0 to 45 ft thick in the Camden area, thickening to the east to more than 200 ft
(Langmuir, 1969). The Magothy Formation is considered to be the uppermost water-bearing
zone under the Site. Groundwater within the Magothy Formation becomes effectively
confined to the east by the overlying Merchantville Formation and Woodbury Clay.

The Magothy Formation lies unconformably atop the Early Cretaceous Potomac Group. In
the outcrop area of the Delaware Valley, the Potomac Group consists of fluvial continental
deposits including thick interbeds of light colored sands and massive to thick bedded
variegated silty clay which make up part of the remainder of the PRM system to the top of
bedrock. The Raritan Formation which is typically present in the northern New Jersey
Coastal Plain is absent in Camden County.

Near the Site, the Potomac Group consists of clay, silt, sand, and gravel. The fluvial
depositional history of the Potomac Group sediments accounts for considerable amounts of
silts and clays to be locally interbedded with sands and gravels. Sand contents of the
Potomac Group sediments are generally above 70 percent. Thickness of the sand units
comprising the Lower PRM Aquifer and the underlying confining unit can range up to 80 to
100 ft have been reported in area well logs (Zapecza, 1984).

The Cretaceous deposits of the PRM system lie unconformably upon the early Paleozoic and
Precambrian crystalline basement-bedrock complex. The basement rock erosional surface
dips 60 to 100 ft per mile from the outcrop area west of Camden to the southeast (Langmuir,
1969). The bedrock near the Site is characterized by east- and south-trending channels
carved by the ancient Schuylkill and Delaware Rivers and their tributaries. The upper
surface of the bedrock has been weathered into micaceous, residual clay which probably

" serves as a local confining bed below the Cretaceous unconsolidated sediments (Langmuir,
1969). Bedrock depths in the area ranging up to 300 ft have been reported in well logs. The
bedrock is a medium to coarse-grained foliated crystalline rock that varies in composition
and texture from schist to gneiss. The lithology of the formation varies greatly in both
vertical and horizontal directions. The formation was probably a sedimentary series of
sandstone, siltstone, and shale that have been deformed and re-crystallized by
metamorphism (Farlekas et al, 1976).

4.42 Regional Hydrogeology

The Site is within the outcrop area of the PRM Aquifer System. Within the PRM Aquifer
System, five mappable hydrogeologic units are defined. The five units include three
aquifers identified as the Upper, Middle, and Lower Aquifers, and two confining beds
(Zapecza, 1984). The PRM System in the area has been observed to be more than 300 thick.
The Upper PRM Aquifer is the most extensive unit of the PRM system and coincides most
closely with the Magothy Formation. The local water table has been encountered between
5.5 and 16.0 ft bgs. The confining bed between the Upper and Middle PRM Aquifers consist
of thin- to thick-bedded sequences of variegated (red, gray, white) micaceous silts and clays
(Zapecza, 1984) with an estimated hydraulic conductivity of 10-¢ cm/sec. Under the Site,
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the upper confining bed was expected to be less than 20 ft thick. However, during drilling
activities, the confining layer was determined to range from 20 to 40 ft thick. Drilling
activities in the Middle PRM Aquifer encountered the uppermost confining layer, a stiff
gray clay, at depths between 110 and 120 bgs.

The Middle and Lower PRM Aquifers are located within the Potomac Group sediments.

- Hydraulic conductivities within the Middle PRM Aquifer have been estimated at 104
cm/sec (EPA, 1993). The Middle PRM Aquifer has been traced within a 10- to 12-mile-wide
band that parallels the outcrop area of the Delaware Valley (Zapecza, 1984). Down-dip
(east) of the Site, the Middle PRM Aquifer cannot be distinguished from sand beds
comprising the Lower PRM Aquifer. Groundwater of the Middle PRM Aquifer is expected
to occur under confined or leaky conditions beneath the Site. The confining bed
immediately underlying the Middle PRM Aquifer consists primarily of very fine-grained silt
and clay. This confining bed below Martin Aaron is generally less than 50 ft thick.

Hydraulic conductivities within the Lower PRM Aquifer have been estimated at 104
cm/sec. The Lower PRM Aquifer in the area covers approximately the same aerial extent as
described for the Middle PRM Aquifer. This unit outcrops in southeastern Pennsylvania
and beneath the Delaware River. In southern Camden and Gloucester counties,
groundwater is often brackish.

The depth to the top of the water table has been reported to be between 3.5 and 7.5 ft bgs
(NJDEP, 1988). Static water levels measured during the RI show water table levels between
5.5 and 14.6 ft bgs, and deeper groundwater levels between 13.0 and 16.0 ft bgs. Based on
investigation observations and measurements, shallow groundwater flow within the Upper
PRM Aquifer is to the east-southeast. Deeper groundwater flow within the Upper PRM
Aquifer is to the east-southeast along the dip of the local formations. The easterly flow is
expected to be additionally enhanced by groundwater withdrawal at various public and
industrial supply wells located east of the Site. Subsurface structures such as building
foundations, underground utilities, and storm sewer pipes at Martin Aaron are believed to
influence the movement of groundwater in the surficial aquifer.

Groundwater within the confined and leaky-confined Middle and Lower PRM Aquifers is
expected to flow southeast from the Site along the formation dip but may have been altered
due to heavy pumping in the area.

Static groundwater levels measured within Site monitoring wells mentioned above.indicate
the potential for vertical (downward) groundwater movement within the Upper PRM
Aquifer. Vertical movement of Site groundwater between the major aquifer units of the
PRM system is expected to be limited, based on reported hydraulic conductivities of the
confining beds. Water table elevations and potentiometric surfaces measured in wells
completed within the Middle and Lower PRM Aquifers indicate a downward vertical
gradient exists in the area. Extensive pumping and water withdrawal in the Camden area
created measurable decreases in the local static water table and potentiometric surfaces
which may enhance the vertical migration of shallow waters into the deeper aquifers
(Langmuir, 1969). '
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4.4.3 Site Geology

The Site subsurface was evaluated by installing 60 borings and 12 monitoring well borings
that range in from 8 to 190 ft deep. These borings and wells were installed as part of this RI.
Soil boring and well construction logs from the 13 previously installed monitoring wells
were also used.

The subsurface can be separated into one anthropogenic and three time-stratigraphic units
that are classified according to their time of deposition. These units, from youngest to
oldest, are as follows: undifferentiated debris and fill material mixed with natural deposits,
probably of the Pennsauken or Cape May Formations, the Late Cretaceous Magothy
Formation, and the Early Cretaceous Potomac Formation. This RI intrusively investigated
the anthropogenic layer and all three time-stratigraphic units.

The anthropogenic layer consistently ranges from approximately 6 to 10 ft bgs throughout
the Site with the thickest layers located near existing and formerly existing process
buildings on the property. The layer consists mainly of fill material and debris including
concrete, asphalt, wood, glass, brick, slag, and fly ash mixed with fine/medium grained
sand. This fill material transitions into the Freehold-Downer-Urban Land Complex
Association, which consists of a grayish brown silt and sand mixture.

The anthropogenic layer is underlain by the Late Cretaceous Magothy Formation. The
Magothy Formation comprises the uppermost water-bearing zone beneath the Site. As
shown in the soil boring logs in Appendix F, the Mogothy Formation consists mainly of
light gray fine/medium grained, well-sorted sands. Throughout the formation thin stringers
of light gray, soft, low plasticity clay have been found (Figures 4-3, 4-4, and 4-5). Stringers
range from 2 to 5 ft thick and were identified at depths ranging from 15 to 90 ft bgs. The

. base of the Magothy Formation ranges in depth from 113 ft bgs in the northeast to 120 ft bgs
in the southwest.

A thin clay layer marks the base of the Magothy Formation. This layer consists of a light
gray, high plasticity, hard clay. Beneath the Site, this clay confining layer is approximately
20 ft thick and ranges in depth from 113 ft bgs in the northeast to 120 ft bgs in the southwest.

The Magothy Formation is underlain by the Early Cretaceous Potomac Formation. At least
two monitoring wells (MW-14D and MW-18D) were screened within the Potomac
Formation. Intrusive investigation was limited to approximately 15 ft below the bottom of
the clay confining layer. Therefore, only a small portion of the formation can be described.
The uppermost 15 ft of the Potomac Formation consists of yellowish/brown

medium/ coarse, poorly sorted sand, and gravel. Thin stringers of brown, fine/medium
moderately sorted sand, and silt were also identified.

4.4.4 Site Hydrogeology

The six time-stratigraphic units beneath the Site can be categorized into hydrostratigraphic
units according to their hydraulic properties and significance (Figure 4-6). The Site is -
underlain by three aquifers and three confining units as follows: the Upper PRM Aquifer, an
intermittent confining unit, the Middle PRM Aquifer, a continuous clay confining unit, the
Lower PRM Aquifer, and a basal confining unit defined by the Wissahickon Formation. For
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4. SITE CHARACTERISTICS

this RI, only the Upper PRM and the upper portion of the Middle PRM Aquifers have been
investigated.

4.44.1 Upper PRM Aquifer

Beneath the Site, the Upper PRM Aquifer is under unconfined conditions and consists of
sandy soils of the Magothy Formation in hydraulic connection with the surficial
anthropogenic fill materials. The Upper PRM Aquifer ranges from 110 ft thick in the

" northeast to 94 ft in the southwest.

As part of this R, a total of 21 monitoring wells were installed in the Upper PRM Aquifer.
During previous investigations 13 monitoring wells were installed in the aquifer. Of the 13
previously installed monitoring wells, 10 have been located. Therefore, a total of 31
monitoring wells are presently installed in the Upper PRM Aquifer system at the Site.

Monitoring wells screened in the Upper PRM Aquifer, monitor all intervals of the unit
including the water table (S-wells), the central portion of the unit (M—wells) and at the basal
confining bed (R-wells). :

Synoptic water level measurements were collected in June and September 2002. The data
was used to generate potentiometric surface maps for the Surficial Upper PRM Aquifer.
Shallow monitoring wells were set to straddle the groundwater table and were used to
generate a potentiometric map of the surficial water table for June and September 2002
(Figures 4-7 and 4-8). Intermediate monitoring wells were set at approximately the central
portion of the Upper PRM Aquifer and were used to generate potentiometric maps of the
main water bearing unit of the aquifer for June and September 2002 (Figures 4-9 and 4-10).

The potentiometric maps for the shallow and intermediate wells for the June and September
2002 water level surveys showed groundwater flow generally southeast, away from the
Delaware River along a gradient of .011 ft/ft. However, the potentiometric maps for the
central Upper PRM Aquifer show the groundwater flow direction to be slightly different
between the two events. In June 2002, the groundwater flow appears to be east along a
gradient of .0035 ft/ft, and in September 2002 groundwater flows on a gradient of .0021 ft/ft
southeast.

Vertical gradients in the Upper PRM Aquifer for the two periods of synoptic measurements,
ranged from 0.004 ft/ft to 0.29 ft/ft and are uniformly downward (Table 4-1). The greatest
vertical gradients occurred in between the water table and central portion of the Upper PRM
Aquifer, particularly across the discontinuous clay unit that occurs near the ground surface.
The magnitude of the vertical gradients decline with depth. Downward gradients measured
in the MW-14 and MW-18 monitor well clusters also occur between the Upper PRM Aquifer
and the underlying Middle PRM Aquifer.

A tidal survey was conducted using eight wells (MW-8S, MW-155, MW-19S, MW-20S &
MW-21S) set in the Surficial Upper PRM Aquifer, two wells (MW-14D and MW-18D) in the
Middle PRM Aquifer, and one well (MW-20D) screened in an isolated sand bed between the
two aquifers. The tidal survey was conducted between June 5 and June 10, 2002. A detailed
description of which wells were selected and the procedures used can be found in Section
3.2.8 of this RI. Data from pressure transducers set in the wells during the tidal survey was
used to determine if groundwater in the Upper PRM Aquifer was tidally influenced. This
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data was compared to baseline tidal data from the Delaware River recorded at the United
States Coast Guard (USCG) water level station in Philadelphia.

Water levels in monitor wells used for the tidal survey fluctuated up to 0.2 feet over the
monitoring period. All of the monitor wells screened near the base of the Upper PRM
Aquifer, or in the isolated sand unit between the Upper and Middle PRM Aquifers (MW-
14R, MW-19R, MW-20R, and MW-20D) exhibited the cyclical peaks and troughs typical of
tidal influence. Tidal features in these hydrographs, although apparent are small, showing
only 0.02 feet fluctuation. Hydrographs from several wells screened near the water table
including MW-55, MW-8S, and MW-20S also exhibited minor tidal features. MW-5S and
MW-20S are screened below the top of a discontinuous clay unit which may confine the
underlying sands, and conduct tidal loading effects.

Hydraulic conductivity tests were performed at all existing and newly installed monitoring
wells. A detailed description of the hydraulic conductivity test procedures can be found in
Section 3.2.9 of this RI. In the Upper PRM Aquifer, values for hydraulic conductivity ranged
from approximately 1x10-2 to 99 ft/day (Table 4-2). The lowest value was recorded in a
shallow monitoring well that straddled the groundwater table and the highest value
recorded at an intermediate well set near the middle of the aquifer. Average hydraulic
conductivity’s calculated for the shallow, intermediate, and regional wells show an
increasing trend with depth. The average hydraulic conductivity for the shallow wells was
2.8x10ft/day, 4.79 ft/day for the intermediate wells, and 6.29 ft/day for the regional wells.

4.4.4.2 Middle PRM Aquifer

The Upper PRM Aquifer is underlain by an intermittent clay confining unit that separates
the Upper PRM from the Middle PRM Aquifer. The Middle PRM consists of sands and
gravels of the Potomac Formation that range up to approximately 100 ft thick. Monitoring
wells MW-14D and MW-18D are screened near the top of the aquifer.

The confining unit between the Upper and Middle PRM Aquifers, appears to be relatively
complex with up to four discrete clay units (Figures 4-4 and 4-5). Individual clay units
range in thickness from 4 to 12 feet. A relatively continuous sand unit is interbedded with
the clay beds. The sand unit ranges in thickness from 4 to 20 feet. MW-14R , MW-20R, and
MW-20D are screened in this isolated sand unit between the Upper and Middle PRM
Aquifers. '

Two rounds of synoptic water level measurements were conducted in June and September
2002. As only two wells are screened in the Middle PRM Aquifer a potentiometric surface
map cannot be generated. Potentiometric elevations from the September 2002 synoptic
episode are the same in MW-14D and MW-18D. Vertical gradients between the Middle

'PRM Aquifer and overlying Upper PRM Aquifer ranges around 0.02 ft/ft in both well
clusters, for the two measurement periods.

A tidal survey was conducted in two wells (MW-14D and MW-18D) in the Middle PRM
Aquifer between June 5 and June 10, 2002. Section 3.2.8 provides a description of the wells
selected and the procedures used for the tidal survey. Data from pressure transducers set in
the wells during the tidal survey was used to determine if groundwater in the Middle PRM
Aquifer was tidally.influenced. This data was compared to baseline tidal data from the
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Delaware River recorded at the United States Coast Guard (USCG) water level station in
Philadelphia.

Graphical results of the tidal survey can be seen in Appendix D. When compared to tide
charts of the Delaware River, it appears that the Middle PRM Aquifer is strongly tidally
influenced. Tidal fluctuations appear to control potentiometric elevations in monitor wells
in the Middle PRM Aquifer. Over the period of the study, MW-14D exhibited the greatest
fluctuation with an amplitude of 0.3 feet between each tidal cycle. In a confined aquifer, the
weight of the encroaching tidal wedge compresses the aquifer skeleton, increasing
potentiometric pressure. As the tide recedes, potentiometric pressure falls as the weight is
removed, thus lowering the water level.

Hydraulic conductivity tests were performed at the two newly installed monitoring wells in
the Middle PRM Aquifer. The wells were set just below the clay confining layer separating
the Middle and Upper PRM Aquifers. A detailed description of the hydraulic conductivity
test procedures can be found in Section 3.2.9 of this RI. In the Middle PRM Aquifer, values
for hydraulic conductivity were similar to the Upper PRM Aquifer and ranged from
approximately 1.12 to 3.27 ft/day (Table 4-2).

- 4.5 Local Demographics and Land Use

The Site is located in the City of Camden, Camden County, New Jersey. The City of
Camden occupies 10.38 square miles. According to the 2001 Census, Camden is populated
with approximately 79,904 people. Incorporated as a city in 1929, Camden was known for
its shipyards and industry along the adjacent Delaware River. Since 1950, manufacturing
sales, and employment have declined in Camden. Approximately 13 percent of Camden
City residents work in Pennsylvania. The City of Camden is mixed with residential,
commercial, and industrial properties. Similarly, the area surrounding the Site is also mixed
with residential, industrial, and commercial properties.

Camden County is comprised of 37 municipalities. The county occupies 222.3 square miles.
According to the 2000 Census, Camden County, the most-populated southern New Jersey
County, has 508,932 people. This is an increase from the 1990 population of 502,824 people.
The services sector was the county’s largest employer accounting for 35 percent of the
workplace, or 83,281 persons. Likewise, the trade sector was the second-largest category
accounting for 23 percent, or 53,068 persons.
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TABLE 4-1
Vertical Hydraulic Gradients, June & September 2002
Martin Aaron Superfund Site
Camden, NJ
Remedial Investigation Report
May 2004

June 2002 September 2002

Reference Water Depth to| Water Vertical
Well Number | Reference Elevation WeIII Depth fV‘VeIII De;'a th wDepth'to Elevation Water |Elevation| Gradient |Comments
(feet above MsL) | (ft below grade) | (it elevation) | Water (feet) | ;. ) (feet) | (feet) (tutt)

MW-1M TIC 6.48 60.00 -53.52 13.18 -6.70 13.41 -6.93 .
MW-1S TIC 6.70 14.00 -7.30 5.75 0.95 6.48 0.22 0.154694937| Downward
MW-48 TiC 6.17 14.00 -7.83 5.60 0.57 5.70 0.47 :
MW-58 TIC 7.69 16.00 -8.31 6.60 1.09 8.22 -0.53
MW-8S TIC 6.15 14.00 -7.85 5.80 0.35 5.92 0.23
MW-9D TIC 6.94 54.50 -47.56 14.32 -7.38 14.55 -7.61 .
MW-gS TIC 6.84 24.00 -17.16 14.42 -7.58 14.65 -7.81 -0.006578947| Upward
MW-10S TiC 5.99 18.00 -12.01 12.61 -6.62 12.91 -6.92
MW-11M TiC 5.05 56.00 -50.95 13.01 -7.96 13.29 -8.24 :
MW-11S TIC 5.02 21.00 -15.98 12.98 -7.96 13.23 -8.21 0.000857878| Downward
MW-12M TiC 6.22 48.10 -41.88 13.19 -6.97 13.54 -7.32 .
MW-12S TiC 6.74 15.40 -8.66 11.33 -4.59 11.50 -4.76 0.077062011| Downward
MW-13M TIC 7.33 58.40 -51.07 14.45 -7.12 15.12 -7.79 .
MW-13S TIC 7.66 16.60 -8.94 8.11 -0.45 7.26 0.40 0.194398291| Downward
MW-14D TIC 6.15 185.00 -178.85 14.45 -8.30 15.08 -8.91
MW-14R TIC 6.18 118.00 -111.82 13.49 -7.31 13.87 -7.69 0.018200806( Downward
MW-14S TiC 6.26 17.00 -10.74 10.10 -3.84 10.78 -4.52 0.031361298| Downward
MW-15M TIC 6.92 69.40 -62.48 13.99 -7.07 14.30 -7.38
MW-15S TIC 7.03 - 16.80 -9.77 11.74 -4.71 12.48 -5.45 0.036615443| Downward
MW-16S TIC 7.53 16.50 -8.97 6.73 0.80 7.43 0.10
MW-17M TIC 7.02 ~ 51.80 -44.78 13.30 -6.28" 13.74 -6.72
MW-17S TIC 7.00 18.00 -11.00 6.70 0.30 6.95 0.05 0.200414446| Downward
MW-18D TIC 717 150.00 -142.83 15.21 -8.04 16.08 -8.91
MW-18M TIC 7.40 41.70 -34.30 13.85 -6.45 14.24 -6.84 0.019073067| Downward
MW-18S TIC 7.16 17.80 -10.64 10.82 -3.66 6.95 0.21 0.29797126| Downward
MW-19M TIC 6.46 52.00 -45.54 13.08 -6.62 13.48 -7.02
MW-19R TIC 6.46 110.00 -103.54 15.60 -9.14 13.98 -7.52 0.00862069| Downward
MW-198 TIC 6.37 15.00 -8.63 6.42 -0.05 6.89 -0.52 0.073754083| Downward
MW-20D TJIC 6.61 143.00 -136.39 15.11 -8.50 15.43 -8.82
MW-20M TIC 6.67 52.00 -45.33 14.00 -7.33 14.40 -7.73 0.011970183| Downward
MW-20R TIC 6.47 121.00 -114.53 14.47 -8.00 14.45 -7.98 0.003612717| Downward
MW-208 TIC 6.28 17.90 -11.62 13.60 -7.32 13.98 -7.70 0.002720824| Downward
MW-218 TIC 597 21.00 -15.03 12.20 -6.23 12.51 -6.54
MW-228 TIC 6.89 21.00 -14.11 12.30 -5.41 12.22 -5.33
Notes:

TIC - Top of inner casing
MSL - Mean sea level




TABLE 4-2

Hydraulic Conductivity Testing Results

Martin Aaron Superfund Site
Camden, NJ
Remedial Investigation Report
May 2004
‘ Bouwer and Rice
Well ID Test No Test Type ft/day cm/sec Aquifer
MW1S 1 Rising Head Test 4.23E-01 1.49E-04 Surficial Upper PRM
2 Rising Head Test 4.61E-01 1.62E-04 Surficial Upper PRM
MW1M 1 ‘Falling Head Test 9.04 3.18E-03 Upper PRM
2 Rising Head Test 8.27 2.91E-03 Upper PRM
MW4S 1 Rising Head Test 6.84E-02 2.41E-05 Surficial Upper PRM
2 Rising Head Test 4.64E-02 1.63E-05 Surficial Upper PRM
3 Rising Head Test 2.84E-01 1.00E-04 Surficial Upper PRM
MW5S 1 Rising Head Test 8.99E-01 3.17E-04 Surficial Upper PRM
2 Rising Head Test 4.56E-01 1.61E-04 Surficial Upper PRM
MW8S 1 Rising Head Test 2.61E-01 9.20E-05 Surficial Upper PRM
MW9S 1 Falling Head Test 1.58 5.57E-04 Surficial Upper PRM
2 'Rising Head Test 1.04 3.66E-04 Surficial Upper PRM
3 Rising Head Test 1.78 6.27E-04 Surficial Upper PRM
MWSD 1 Falling Head Test 3.36 1.18E-03 Upper PRM
2 Rising Head Test 5.08 1.79E-03 Upper PRM
MW10S 1 Rising Head Test 1.38 4.86E-04 Surficial Upper PRM
2 Rising Head Test 3.28 1.16E-03 Sufficial Upper PRM
MW11S 1 Rising Head Test 4.75E-01 1.67E-04 Surficial Upper PRM
2 Rising Head Test 3.96E-01 1.40E-04 Surficial Upper PRM
MW11M 1 Falling Head Test 4.99 1.76E-03 Upper PRM
2 Rising Head Test 1.90 6.69E-04 Upper PRM
MW12S 1 Rising Head Test 9.93E-02 3.50E-05 Surficial Upper PRM
MW12M 1 Falling Head Test 1.79E-01 6.31E-05 Upper PRM
2 Rising Head Test 2.02 7.12E-04 Upper PRM
MW13S 1 Rising Head Test 1.14E-02 4.02E-06 Surficial Upper PRM
2 Rising Head Test 1.74E-02 6.13E-06 Surficial Upper PRM
MW13M 1 Falling Head Test 7.00 2.47E-03 Upper PRM
2 Rising Head Test 1.25 4.40E-04 Upper PRM
3 Rising Head Test 3.98 1.40E-03 Upper PRM
MW14S 1 Rising Head Test 8.71E-02 3.07E-05 Surficial Upper PRM
2 Rising Head Test 2.97E-02 1.05E-05 Surficial Upper PRM
MW14R 1 Falling Head Test 1.56 5.50E-04 Basal Upper PRM
2 Rising Head Test 1.59 5.60E-04 Basal Upper PRM
MW14D 1 Falling Head Test 2.26 7.96E-04 Upper Middle PRM
2 Rising Head Test 2.37 8.35E-04 Upper Middle PRM
MW15S 1 Rising Head Test 5.39E-02 1.90E-05 Surficial Upper PRM
2 Rising Head Test 7.49E-02 2.64E-05 Surficial Upper PRM
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TABLE 4-2

Hydraulic Conductivity Testing Results

Martin Aaron Superfund Site
Camden, NJ
Remedial Investigation Report
May 2004
Bouwer and Rice
Well ID Test No Test Type ft/day cm/sec Aquifer
MW15M 1 Falling Head Test 39.77 1.40E-02 Upper PRM
2 Rising Head Test 99.68 .. 3.51E-02 Upper PRM
MW16S 1 Falling Head Test 5.96E-01 - 2.10E-04 Surficial Upper PRM
2 Rising Head Test 4.98E-01 1.75E-04 Surficial Upper PRM
" MW17S 1 Falling Head Test 8.64E-01 3.04E-04 Surficial Upper PRM
2 Rising Head Test . 6.22E-02 2.19E-05 Surficial Upper PRM
MW17M 1 Falling Head Test 5.76 . 2.03E-03 Upper PRM
2 Rising Head Test 3.95 - 1.39E-03 Upper PRM
MW18S 1 Falling Head Test 4.10E-01 1.44E-04 Surficial Upper PRM
2 Rising Head Test 3.27E-01 1.15E-04 Surficial Upper PRM
MW18M 1 Falling Head Test 5.21E-01 - 1.84E-04 Upper PRM
2 Rising Head Test 1.35 ~ 4.76E-04 Upper PRM
MW18D 1 Falling Head Test 1.12 " 3.95E-04 Upper PRM
2 Rising Head Test | 159 | - 5.60E-04 Upper PRM
MW19S 1 Rising Head Test " 2.79E-02 9.83E-06 Surficial Upper PRM
2 Rising Head Test 9.53E-02 3.36E-05 Surficial Upper PRM
MW19M 1 Falling Head Test 1.34 1 4.72E-04 Upper PRM
2 Rising Head Test 2.67 1 9.41E-04 Upper PRM
MW19R 1 Falling Head Test . 4.08 1.44E-03 Basal Upper PRM
2 Rising Head Test 6.99 2.46E-03 Basal Upper PRM
MW208 1 Rising Head Test 4.32E-01 1.52E-04 Surficial Upper PRM
2 Rising Head Test - 8.04E-01 2.83E-04 Surficial Upper PRM
MW20M 1 Rising Head Test 28.89 1.02E-02 Upper PRM
2 Falling Head Test 5.65 1.99E-03 Upper PRM
MW20R 1 Falling Head Test 33.65 1.19E-02 Basal Upper PRM
2 Rising Head Test 23.20 8.17E-03 Basal Upper PRM
MW20D 1 Falling Head Test 1.80 6.34E-04 Confined sand unit between
2 Rising Head Test 3.27 1.15E-03 Upper and Middle PRM Aquifers
MW21S 1 Rising Head Test 5.61E-01 1.98E-04 Surficial Upper PRM
2 Rising Head Test 1.91E-01 6.73E-05 Surficial Upper PRM
MW228 1 Rising Head Test 8.02E-01 2.83E-04 Surficial Upper PRM
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TABLE 4-3

Depths of Monitoring Well Screens and Clay Layer
Martin Aaron Superfund Site

Camden, NJ
Remedial Investigation Report
December 2004
Well Screen Interval | Depth of Clay Layer
Well ID (ft bgs) (ft bgs)

Cross-Section A — A’ from Figure 4-4

Mw22s 1-21 ~NM
MW14S 10 -20 17 - 21
MW14R 109.5-119.5 98 - 106.5
109 — 111
119 -1235
MW 14D 178 - 188 NM
MW12S 54-15.4 11-24
MW12M 38.1 —48.1 33-38
49.5-52
MW15S 6.8-16.8 18.5-22
28.5-30
MW 15M 59.4 - 69.4 NM
MW5S 6.5—16.5 9-24
MW16S 6.5-16.5 11-215
MW 19S 5.05 - 15.05 9-125
20-22
MW19M 41.8-518 53 - 55
MW19R 103-113 11 -117
Cross-Section B — B’ from Figure 4-5
MW4S 5-15 NM
MW 128 5.4-15.4 9-13
15-24
MW12M 38.1 —48.1 33.5-39.5
MW14S 10-20 16 - 20
MW14R 109.5-119.5 97 - 107
' 110 - 113
MW 14D 178 - 188 168.5 - 170
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TABLE 4-3

Depths of Monitoring Well Screens and Clay Layers
Martin Aaron Superfund Site

Camden, NJ
Remedial Investigation Report
December 2004
Well Screen Interval | Depth of Clay Layer
Well ID (ft bgs) (ft bgs)
MwW20S 79-17.9 10-21
MW20M 38.5-485 44 - 46
52.5-55
MW20R 113-123 95-118
120-125
MW20D 128 - 133 134 - 146
MW11S 12 -22 NM
MW11M 48.5-585 NM
Notes:

bgs — below ground surface

NM — no clay measured at this monitoring well location
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Saurcer National Flood Insurance Program
City of Camden, New Jersey
Comrrunity Panal Number 3401280008
Decarber 1, 1981

This is an official copy of a portion of the above referenced flood map. it was extracted using F-MIT On-Line. This map
does not reflect changes or amendments which may have been made subsequent to the date on the block. For the latest
product information about National Flood Insurance Program flood maps, check the FEMA Flood Map Store at
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Camden County Soils
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Figure 4-2

Survey of Camden County Soils
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5. Nature and Extent of Contamination

This section presents the nature and extent of contamination in the soil (surface and
subsurface) and groundwater at the Site. The Site is defined as the Martin Aaron property,
SJPC, Comarco Products, the Ponte Company, the scrapyard, and extends to Everett Street
and Sixth Street. The Rl evaluated the presence of contamination at the Site resulting from
former drum recycling operations conducted at Martin Aaron. The investigation of soil and
groundwater at SJPC, Comarco Products, the scrapyard, and Ponte, which is adjacent to the
backyards of the residences on Jackson Street, was conducted in order to determine if
contaminants from Martin Aaron had migrated to the surrounding properties. The soil and
groundwater investigation at SJPC was also conducted to determine if contamination was
present at SJPC as a result of former drum storage activities at SJPC, performed under a
lease agreement with Martin Aaron.

The sampling and analytical procedures for soil and groundwater are found in Sections 3.1
and 3.2. Soil and groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL
metals and cyanide, and pesticides/PCBs.

The nature of contaminants is determined by the presence of compounds at concentrations
greater than the applicable criteria, or screening level. The screening levels for soil and
groundwater are defined in Sections 5.2.1 and Section 5.2.2 below. The extent of
_contamination is determined by evaluating contaminant levels in areas of former Martin
Aaron drum recycling activities, and the properties surrounding Martin Aaron.

In this section, the results are presented by groups of corﬁpounds (VOCS, SVOCs, metals,

and pesticides/PCBs) according to media (surface soil, subsurface soil, and groundwater).

Compounds identified at detectable concentrations during this RI, are presented and

discussed as concentration ranges and maximum concentrations detected. Compounds

identified at concentrations greater than the appropriate screening levels are defined as

Constituents of Concern (COCs). COCs identified during this RI, and the prev10us Rl, are
.provided in this section.

Tables 5.3-1 through 5.3-5 list constituents identified in soil at detectable concentrations, and
the frequency of those detections, during this RI and the previous NJDEP RI. These tables
show that the frequency of detection of certain compounds has changed since the March
2002 RI. Soil data obtained during this RI are represented in Figures 5-1 through 5-44.
Remedial actions conducted since the previous RI have impacted the nature and extent of
soil contamination at the Site, therefore, the NJDEP soil data is not represented in figures in
this RI Report. :

5.1 Data Quality and Presentation

One hundred thirty-five soil samples and three hundred sixty-eight water samples were
collected and analyzed for VOCs, SVOCs, pesticides/PCBs and inorganic parameters under
the contract laboratory program (CLP) including QA /QC samples. As described in Section

P:AT60B4O\RNREVISED FINAL RI REPORT\MA REVISED FINAL R TEXT_NOV_ 29_2004 .DOC T ' ' 51
301944


file://P:/160849/RI/REVISEDFINALRIREPORTMMAREVISEDFINALRITEXT_NOV_29_2004.DOC

5. NATURE AND EXTENT OF CONTAMINATION

3.2.6, QA/QC samples were collected to aid in the assessment of data quality. The QA /QC
samples collected were field duplicates, MS/MSDs, equipment blanks, and trip blanks.

The data were reviewed by EPA to assess the accuracy, precision, and completeness using
the criteria established in the National Functional Guidelines for Data Review. Standard
data qualifiers were added by EPA when the QA /QC data indicated a bias. All of the data
validation reports were within the applicable National Functional Guidelines for Data
Review. Data qualifiers were added by the EPA when the QA /QC data indicated a bias. .

Standard data qualifiers were used as a means of classifying the data as to their
conformance to QA/QC requirements. The data qualifiers are defined as follows:

[U] The material was analyzed for, but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample
detection limit.

[]]  The associated value is an estimated quantity. Used when the data indicated the
presence of a component was below the stated reporting limit, or when the direction
of analytical bias was unknown. '

[UJ)] The component was analyzed for, but not detected at a level equal to or greater than
the reporting limit. This flag was used when QA /QC data indicated a low bias in
the analytical data.

[R] - Rejected. The data is of insufficient quality to be deemed acceptable as reported or
otherwise qualified.

All of the validation reports reviewed were found to fall within applicable National
Functional Guidelines for Data Review. Completeness of analytical data was assessed for
compliance with the amount of data required for decision making. The completeness goal
for the project data is 95 percent. Qualified data, if not rejected, can still be used to make
project decisions and is considered to be compliant data. The percent completeness for the
soil data was 98 percent, and 96 percent for the groundwater data. Thus, the data
completeness goal stated in the Quality Assurance Project Plan, in Appendix H, was met for
each sampling event.

For organic compounds in soil, the electronic data from the laboratory was submitted in
units of pg/kg and was entered into the Environmental Quality Information System
(EQuIS) database. Inorganic soil results were submitted in mg/kg. In order to maintain
consistency with the data submission from the laboratory and the database, organic soil
results are presented in units of pg/kg, and inorganics in mg/kg, in the data tables in this
section. However, concentration units used for the figures are in mg/kg for organic and
inorganic compounds. In order to convert from pg/kg to mg/kg, ug/kg is multiplied by
0.001. To convert from mg/kg to pg/kg, mg/kg is multiplied by 1000. All groundwater
results including MCLs and NJ GWQC are presented in pug/L.

5.2 Extent of Soil Contamination

The screening levels used to evaluate the analytical results for soil and groundwater
samples were conservatively selected from NJDEP and EPA criteria. '
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5. NATURE AND EXTENT OF CONTAMINATION

5.2.1 Soil Screening Levels

Soil concentrations were screened against the NJDEP Non-Residential Direct Contact Soil
Cleanup Criteria (NRDCSCC), the NJDEP Impact to Groundwater Soil Cleanup Criteria
(IGWSCC), and the EPA Soil Screening Level (SSL) Migration to Groundwater at Dilution
Attenuation Factor 20 (DAF 20) for each compound. Since Martin Aaron is an industrial site
and future use of the site is also likely to be industrial, the EPA determined that constituents
should be screened against the NRDCSCC, IGWSCC, and the EPA SSL. In cases where a
compound did not have a value specified from either of these soil criteria sources, the
lowest of the following three criteria were selected: NJDEP Residential Direct Contact Soil
Cleanup Criteria (RDCSCC), EPA Ingestion, and EPA Inhalation. The NJDEP Rl identified
constituents exceeding the RDCSCC, the NRDCSCC, and the IGWSCC.

5.2.2 Groundwater Screening Levels

Groundwater concentrations were compared to the NJDEP GWQC and the EPA Maximum
Contaminant Limit (MCL) for each compound. The NJDEP RI identified constituents
exceeding the NJ GWQC.

5.3 Distribution of Soil Contamination
5.3.1 Surface Soils

Surface soil sampling locations are shown on Figure 3-1. Soil borings installed during this
RI have an “SB” designation. Soil borings installed during the NJDEP RI have an “SO”
designation. The distribution of surface sample locations are as follows:

24 samples on the Site, or within the Martin Aaron property;

e 15 samples at SJPC located across from Martin Aaron at 1535 South Broadway;

e 4 samples at the scrapyard located on Everett Street between Broadway and Sixth Street;
e 2samples on the right-;)f-way on Everett Street across from the scrap yard;

e 7 samples on the right-of-way on Sixth Street adjacent to Martin Aaron;

» 3 samples on the Comarco Products property; and

e 5samples on the Ponte property on Sixth Street adjacent to the residences on Jackson
Street. ‘

As described in Section 3.1.2, surface soil samples were collected from 0 to 2 feet below
grade. The goal was to collect the upper 6 inches of the soil profile. However, at several
sampling locations the upper 6 inches of material consisted mainly of asphalt and/or
concrete. Therefore, at these locations, the sample was collected from the soil immediately
beneath the concrete or asphalt material. Actual sample depths, analytical results, and dates
of sampling, for the surface soil samples are provided in Tables 5-1 through 5-4. These
tables provide those results that exceed the screening levels. The full set of surface soil data
is provided in Appendix G.1 through G.5.
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5. NATURE AND EXTENT OF CONTAMINATION

53.1.1 VOCs

VOCs were detected at 55 of the 60-three surface soil sampling locations identified above.
VOCs were detected in all soil samples collected from the Martin Aaron property. There
were only a few VOC detections in samples collected from the northern portion of the SJPC

property.

As presented in Table 5-1, and shown on Figure 5-1, compounds detected above screening
criteria which are COCs in soil, include: benzene, chloroform, chlorobenzene, 1-1
dichloroethane (DCA), cis-1,2 dichloroethylene (DCE), methylene chloride,
tetrachloroethylene (PCE), trichloroethylene(TCE), 1,2,3-trichlorobenzene, 1,1,1-
trichloroethane (TCA), toluene, and vinyl chloride. Soil samples with VOCs exceeding the
screening levels were all found on the Martin Aaron property. The list of compounds which
were present at detectable concentrations, in addition to the COCs, include: acetone,
bromoform, bromomethane, carbon disulfide, chloroethane, cyclohexane, 1,2-
dichlorobenzene, trans-1,2-dichloroethene, 1,1-dichloroethylene, ethylbenzene, methyl
cyclohexane, methyl ethyl ketone, methyl isobutyl ketone, 1,1-trichloroethane,
isopropylbenzene, styrene, 2-hexanone, and isopropyl benzene.

Figures 5-2 through 5-5 present isopleth maps for benzene, TCE, PCE, and cis-1,2-DCE.
These compounds, which are also COCs, were frequently detected in surface soil at Martin
Aaron. Figure 5-2 delineates detectable concentrations of benzene, which was detected at
most sampling locations at Martin Aaron at concentrations exceeding EPA SSLs and the
IGWSCC. There were no detectable concentrations of benzene on the other properties at the
Site. Figure 5-3 delineates detectable concentrations of TCE, which is present at
concentrations exceeding the EPA SSLs and IGWSCC. Figure 5-4 delineates detectable
concentrations of PCE, which is present at concentrations above the EPA SSLs, the
NRDCSCC, and the IGWSCC. Figure 5-5 delineates detectable concentrations of cis-1,2-
DCE, which is present at concentrations exceeding the EPA SSL and the IGWSCC. There
were no concentrations of cis-1,2-DCE detected above the NRDCSCC at any sample location
throughout the site. There was only one sampling location outside of Martin Aaron, in the

scrapyard, with a detectable level of cis-1,2-DCE, which did not exceed any screening
criteria. On Martin Aaron, cis-1,2-DCE concentrations were present above the EPA SSL and
the IGWSCC.

VOCs including cis-1,2-DCE, PCE, and TCE were found at concentrations two or more
orders of magnitude above the screening level in at least one sample. As shown on Figure
5-5, cis-1,2-DCE concentrations ranged from non-detectable (ND) to 24 mg/kg. The highest
concentration of cis-1,2-DCE was detected at sample location SB-31 located near the former
Martin Aaron Building, and former UST area (Figure 2-1). As shown on Figure 5-3, TCE
concentrations ranged from ND to 60 mg/kg. The highest TCE concentration was also
detected at sample location SB-31. PCE was the compound detected most frequently among;
the VOCs in surface soil. PCE concentrations ranged from ND to 26 mg/kg. The highest
concentration of PCE was also detected at sample location SB-31. As shown on Figure 5-2,
benzene concentrations ranged from ND to 4.5 mg/kg. The highest concentration was
detected at sample location S0-201 located near former Sewer Basin 4 (Figure 2-1).

In general, the highest VOC concentrations were detected at sample locations SB-31 and SB-
60. These sample locations are near the former Martin Aaron Building and former UST

P:\160349\RNREVISED FINAL RI REPORTMA REVISED FINAL RI TEXT_NOV._ 29_2004 .DOC ' 54
301947


file://P:/160849/RI/REVISED

" 5. NATURE AND EXTENT OF CONTAMINATION

areas shown in Figure 2-1. This area was used for drum cleaning operations and was
identified as a source area of VOC contamination during the NJDEP RI. Numerous VOCs
including: benzene, PCE, TCE, cis-1,2-DCE, 1,2,4-trichlorobenzene, and chloroform, were
also elevated at sampling location SO-201 located in the southeastern portion of the Site.
Based on the NJDEP RI Report, this was also a source of contamination from former drum
recycling operations.

As shown in Table 5.3-1 below, the VOCs detected in surface soils during this Rl are
consistent with the NJDEP RI. PCE and TCE were detected in greater than half of the
samples collected during both RIs. Other constituents detected above screening levels
during both investigations include cis-1,2-DCE, chlorobenzene, 1,1-DCE, chloroform, and
toluene.

COCs identified in surface soil which were not found during the NJDEP Rl include 1,1,1-
TCA, vinyl chloride, methylene chloride, and 1,2,4-trichlorobenzene. COCs no longer
detected above screening levels in surface soil include 1,2-DCE, 1,2-dichloropropane,
acetone, styrene, and xylene.

The criteria used to screen for VOCs during this RI are equal to or more stringent than the
NJDEP IGWSCC for all compounds. The IGWSCC is the most stringent of the NJDEP soil
cleanup criteria for VOCs. Table 5.3-1 below shows all of the VOCs detected above
screening levels, and those detected above screening levels in greater than half of the
samples analyzed during both RIs.

TABLE 5.3-1 ,
Surface Soil - Constituents of Concern
Volatile Organic Compounds

Current RI NJDEP RI
VOCs Detected Above . _Frequently Detected Above ' reduently
Screening Degag:::nli\: : ve Screening Detseg::gnli\:o ve
Levels Levels ‘ 9
Levels Levels
Tetrachloroethylene X X X X
Trichloroethylene X X X X
Cis-1,2-dichloroethylene X X
1,1,1-trichloroethane X
Vinyl chloride X X
Chlorobenzene X
1,1-dichloroethane X
Methylene chloride X
Chloroform X X
1,2,4-trichlorobenzene X
Benzene X X
Toluene X X X
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TABLE 5.3-1
Surface Soil - Constituents of Concern
Volatile Organic Compounds

Current RI , NJDEP RI
VOCs Detected Above Frequently Detected Above . | requently
Screening Detected Above Screening Detected Above
Levels Screening Levels Screening
Levels Levels
1,2-dichleroethene X
1,2-dichioropropane X
Acetone X
Styrene X x
Xylene X X

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed.

53.1.2 SVOCs

SVOCs were detected at 58 of the 60 surface soil sampling locations. Unlike the VOCs, the
SVOC analytical results above screening levels were not limited to Martin Aaron, but were
distributed to the south of the property, and at SJPC. SVOCs did not exceed screening levels
in surface soil samples collected to the north of Martin Aaron at the scrapyard, Everett
Street, or Sixth Street sampling locations. SVOCs were generally distributed across the
Martin Aaron property, with most concentrations above screening levels focused in areas of
former drum recycling operations. SVOCs identified above screening levels at SJPC were
primarily situated on the western portion of the property.

As presented in Table 5-2, and shown on Figure 5-6, the soil samples with SVOCs exceeding
the screening levels were found at the Martin Aaron property, SJPC, Comarco Products, and
the Ponte property. The SVOCs detected above screening levels include:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
carbazole, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, n-
nitrosodiphenylamine, pentachlorophenol, and pyrene. As shown in Table G.2 of Appendix
G, SVOCs were also detected below screening levels. SVOCs detected at levels almost two
orders of magnitude above the screening level included: benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, and carbazole. The isopleth maps for these SVOCs
are shown on Figures 5-7 through Figure 5-10. Figure 5-7 delineates benzo(a)anthracene
concentrations above 1 mg/kg. Detectable concentrations of benzo(a)anthracene which do
not exceed screening levels are also shown on Figure 5-7. Benzo(a)anthracene concentrations
exceed the EPA SSL and the NRDCSCC at Martin Aaron, SJPC, Ponte, and Comarco
Properties. Figure 5-8 delineates benzo(a)pyrene concentrations above the NRDCSCC of
0.66 mg/kg. There were detectable concentrations of benzo(a)pyrene at most sampling
locations at Martin Aaron, Ponte, SJPC, Comarco, and the scrapyard. Figure 5-9 delineates

" benzo(b)fluoranthene concentrations above 1 mg/kg. There were detectable levels of
benzo(b)fluoranthene at most sampling locations at Martin Aaron, Ponte, and SJPC.
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Benzo(b)fluoranthene levels were elevated above the EPA SSL in suspected source areas at
Martin Aaron and SJPC properties. Figure 5-10 delineates carbazole concentrations above
the EPA SSL of 0.6 mg/kg. There were detectable concentrations of carbazole at Martin
Aaron, Ponte, and SJPC. There are no NRDCSCC or IGWSCC criteria for carbazole.

As shown on Figure 5-7 and in Table G.2 of Appendix G, benzo(a)anthracene concentrations
ranged from ND to 120 mg/kg. The highest concentration was detected at sample location
‘SB-02. As shown on Figure 5-8 and Table G.2 of Appendix G, benzo(a)pyrene
concentrations ranged from ND to 110 mg/kg. The highest concentration was also detected
at sample location SB-02. As shown on Figure 5-9, benzo(b)fluoranthene concentrations
ranged from ND to 110 mg/kg. The highest concentration was also detected at sample
location SB-02. As shown on Figure 5-10 and Table G.2 of Appendix G, carbazole
concentrations ranged from ND to 14 mg/kg. The highest concentration was detected at
sample location S0-301 at SJPC. Other SVOCs detected above screening levels are presented
in Table 5-2 and Table G.2 of Appendix G. Dibenz(a,h)anthracene concentrations ranged
from ND to 19 mg/kg. The highest concentration was also detected at sample location SB-
02. Fluoroanthene concentrations ranged from ND to 290 mg/kg. The highest
concentration was also detected at sample location SB-02. Indeno(1,2,3-cd)pyrene
concentrations ranged from ND to 59 mg/kg. The highest concentration was also detected
at sample location SB-02. The only detection of n-nitrosodiphenylamine was at sampling
location SO-201, at a concentration of 1.3 mg/kg. The only detection of pentachlorophenol,
was at sampling location SB-31, at a concentration of 1.1 mg/kg. Pyrene concentrations
ranged from ND to 230 mg/kg with the highest concentration detected at sample location
SB-02.

In general, the greatest number of SVOCs, at the highest concentrations, were PAHs
detected at sample locations SB-02, SB-56, and SB-112 on the western portion of the Martin
Aaron property, SB-06 on the northern portion of Martin Aaron, SB-118 and SB-124 on the
western side of the Rhodes Drum Building, SO-404 on the Ponte property, and SB-85 at
Comarco Products.

Sample location SB-02 is located in the area of the former Martin Aaron Building where
former drum recycling operations occurred, and trenches, aboveground storage tanks, and
sewer basins were located. Sample location 50-301 is located on the western edge of SJPC.
These SVOCs were primarily detected in the former areas of drum operations in the western
and southeastern portions of the property. Figure 2-1 shows the former Martin Aaron
Building, and surrounding trenches and sewer basins in the western portion of the property.
The former (aboveground or underground) storage tanks and Sewer Basin 4 were located in
the southeastern portion of the property.

As shown on Table 5.3-2 below, SVOCs detected most frequently at concentrations above
screening levels during both Rls include benzo(a)anthracene and benzo(b)fluoranthene.
Other SVOCs detected, though not as frequently, during both investigations include:
dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene.

SVOCs currently identified in surface soil which were not detected above screening levels
during the NJDEP Rl include: fluoranthene, n-nitrosodiphenylamine, and pyrene.
Pentachlorophenol was detected above the screening level during this RI, but was not
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analyzed during the NJDEP RI. The areas of the highest SVOC concentrations are similar
for both Rls.

The criteria used to screen for SVOCs during this RI are not as stringent for the COCs as the
NJDEP RDCSCC used during the NJDEP RI. However, the direct contact exposures to
surface soil have been evaluated as part of the human health risk assessment.

TABLE 5.3-2
‘Surface Soil - Constituents of Concern
Semi-Volatile Organic Compounds

Current Ri ~ NJDEPRI

svocs Detected Fl;z?:;r;:y Detected FBZ?:;’;:Y
Benzo(a)anthracene X X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X X
Benzo(k)fluoranthene X X X
Carbazole X X NC NC
Dibenzo(a,h)anthracene X X
Fluoranthene X
Indeno(a,2,3-cd)pyrene X X
N-nitrosodiphenylamine X
Pentachlorophenol X NA NA
Pyrene X
Notes:

Frequently detected compounds were identified in greater than half of the total samples analyzed.
NC - No Criteria ,
NA - Not Analyzed

5.3.1.3 Metals
Metals were detected in each of the 60 surface soil samples.

As presented in Table 5-3 and shown on Figures 5-11, metals concentrations greater than
screening levels were distributed throughout all of the properties sampled including Martin
Aaron, Comarco Products, the Ponte property (behind residences), the scrapyard, and the
right-of-ways on Everett Street and Sixth Street. As presented in Table 5-3, and shown on
Figure 5-12, the metals concentrations greater than screening levels were identified at SJPC.
Metals were distributed across the SJPC property with slightly more elevated levels found
in samples collected on the northwestern and southwestern portions of the SJPC property.
More metals constituents were found on the Martin Aaron property, and the surrounding
properties than at SJPC.
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As shown on Table G.3 of Appendix G, individual metals encountered above screening
levels include: antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury,

- nickel, selenium, silver, thallium, and zinc. Aluminum, antimony, beryllium, iron,
magnesium, manganese, and vanadium were also present above detection limits. The most
prevalent metals detected include: arsenic, barium, and lead. Figures 5-13 through 5-15
provide the isopleth maps delineating the distribution of these compounds. Figure 5-13
delineates arsenic to concentrations above the NRDCSSC of 20 mg/kg. There were
detectable levels of arsenic at all sampling locations on Martin Aaron, SJPC, Comarco,
Ponte, and the scrapyard. The highest levels of arsenic were also found in the suspected
source areas at the Martin Aaron property. Figure 5-14 delineates barium concentrations to
levels above the EPA SSL of 1600 mg/kg. Concentrations exceeding 5,000 mg/kg are found
at Martin Aaron, SJPC, Comarco, Ponte, and the scrapyard. The highest concentrations are
found along Sixth Street. Figure 5-15 delineates lead concentrations above the EPA SSL and
the NRDCSCC. The highest concentrations of lead are found in proximity to a-known source
area in the central portion, and along the eastern side of the Martin Aaron property (at SB-
31). Elevated lead levels above 600 mg/kg were found at four locations at the SJPC
property. Several sample locations at the scrapyard, Everett Street, along Sixth Street, and
on the Ponte property also exhibited elevated lead concentrations. The location of the
elevated lead concentrations suggests a potential influence from an off-site source to the east
of the Martin Aaron property. A metals recycling plant is located on Sixth Street east of the
Martin Aaron property. Lead and other metals are also known to be naturally occurring in

the vicinity of the Site.

The ranges in concentrations for metals, and the corresponding sampling location are

provided below in Table 5.3-3.

TABLE 5.3-3
Surface Soil - Metals
Ranges of Concentrations

Metals Constituent

Low Concentration

(mg/kg)/Sampling
Location

Maximum Concentration
(mg/kg)/Sampling Location

Antimony
Arsenic
Barium

Cadmium

Chromium
Copper

Lead
Mercury
Nickel
Selenium
Silver

Zinc

0.81/SB-66(SJPC)
2.1/SO-210(Scrapyard)
18.5/SB-42(M.A)
0.27/S0-207(6™ St.)
8.5/SB-71 (SJPC)
4/SB-42 (M.A)
8.3/SB-42 (M.A.)
0.07/SB-71 (SJPC)
1.5/SB-42 (M.A)
0.99/S0-207 (M.A.)
0.23/S0-403 (Ponte)
9.9/SB-42 (M.A.)

37.2/SB-208(Everett St.)
766/SB-60(M.A.)
30,800/SB-81(M.A.)
110/SB-31(M.A.)
1080/SB-124 (M.A.)
1400/SB-130 M.A.)
112,000/S0-209 (Everett St.)
7.7/S0-208 (Everett St.)
576/SB-31 (M.A.)
5.9/S0-208 (Everett St.)
45.7/8B-31 (M.A.)
23,900/S0O-208 (Everett St.)
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TABLE 5.3-3
Surface Soil - Metals
Ranges of Concentrations

Metals Constituent Low Concentration Maximum Concentration
{mg/kg)/Sampling {(mg/kg)/Sampling Location
Location ‘

Note: M.A. — Martin Aaron Property

There were two detections of thallium at concentrations of 3.9 mg/kg and 6.4 mg/kg. These
concentrations were both detected in samples collected from the right-of-way on Everett
Street.

During the NJDEP RI, antimony, arsenic, barium, beryllium, cadmium, chromium, copper,
lead, and zinc were found at levels above the NJDEP RDCSCC and NRDCSCC. Asshown
-in Table 5.3-4 below, arsenic and barium were detected in greater than half of the surface
samples collected during both investigations. As stated above, arsenic concentrations
ranged from 2.1 mg/kg to 766 mg/kg during this RI. The range of arsenic concentrations
was 3.1 mg/kg to 1640 mg/kg during the NJDEP RI. Barium concentrations ranged from
18.5 mg/kg to 30,800 mg/kg during this RI. The range of barium concentrations was 0.66
- mg/kg to 25,300 mg/kg during the NJDEP RI. Lead was also detected at levels greater than
screening levels in over half of the samples.

With the exception of a few metals (arsenic, barium, beryllium, cadmium) the criteria used

- to screen COCs during this RI were equal to, or more stringent than the NJDEP criteria used
to screen data during the NJDEP RI. Direct contact exposures will be evaluated as part of
the human health risk assessment. Table 5.3-4 below shows all of the metals detected above
screening levels, and those detected above screening levels in greater than half of the
samples analyzed during both Rls.

TABLE 5.3-4
Surface Soil - Constituents of Concern-
Metals

Currevnt Rl NJDEP RI

Metals Frequently

Detected -

Frequently

Detected Detected

Detected

X
X

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium

Copper

X X X X X X X X

Lead

X X X X X

Mercury
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TABLE 5.3-4
Surface Soil - Constituents of Concern
Metals

Current Rl NJDEP RI

Metals Frequently

Detected

Frequently

Detected Detected

Detected

Nickel
Selenium

Silver

xX X X X

Thallium

Zinc X ' X

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed.

5.3.1.4 Pesticides/PCBs

- Pesticides were detected in 51 of the 60 surface soil samples. As shown in Table G.4 of
Appendix G, at least one pesticide compound, primarily dieldrin or 4,4-DDE, was detected
in most surface soil samples collected from the Martin Aaron property.

As presented in Table 5-4 and as shown on Figure 5-16, constituents with concentrations
above screening levels include aldrin, alpha-BHC, beta-BHC, gamma-BHC, and dieldrin.
Constituents above screening levels were found on the Martin Aaron property, one sample
location on the right-of-way on Everett Street (5O-208), two locations on the right-of-way on
Sixth Street (SB-106, SB-108), and one location at Comarco Products (SO-204). No pesticide
compounds exceeded the screening levels in surface soil samples collected from SJPC.
Figures 5-17 through 5-19 present isopleth maps for aldrin, dieldrin, and 4,4-DDE. As shown
on Figure 5-17, aldrin was found above the EPA SSL and NRDCSCC at one location at
Martin Aaron. Figure 5-18 delineates dieldrin concentrations above the EPA SSL of 0.004
mg/kg. There were also levels of dieldrin above the NRDCSCC at two locations on Martin
Aaron. Figure 5-19 delineates detectable concentrations of 4,4-DDE. There were no
concentrations above the NRDCSCC of 50 mg/kg and there is no EPA SSL or IGWSCC for
4,4-DDE. However, 4,4-DDE was found above 0.1 mg/kg at most sampling locations at
Martin Aaron. It was also present at Comarco, the scrapyard, and SJPC.

As shown in Table 5-4, aldrin concentrations ranged from 2.6 pug/kg to 1300 pg/kg. The
highest concentration was detected at SB-60, which is located in an area of former drum
recycling activities at Martin Aaron. There were two concentrations of beta-BHC above
screening levels, 3.8 ug/kg and 37 pg/kg. The highest concentration of beta-BHC was 37
ug/kg, and was also found in the sample collected from SB-60. Dieldrin concentrations
ranged from 3.5 pg/kg to 1300 pg/kg. The highest concentration was detected at SB-124,
which is located in an area of former drum recycling activities at Martin Aaron.
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The NJDEP RI identified three pesticide compounds exceeding either the RDCSCC, or the
NRDCSCC. These compounds included: aldrin, dieldrin, and 4,4,4-DDE. No pesticides
exceeded the IGWSCC.

With the exception of aldrin, the criteria used to screen pesticides during this RI were equal
to, or more stringent than the NJDEP criteria used to screen data during the NJDEP RI.
Direct contact exposures will be evaluated as part of the human health risk assessment.
Table 5.3-5 shows all of the pesticides detected above screening levels, and those detected
above screening levels in greater than half of the samples analyzed during both Rls.

As shown in Table 5-8, PCBs (Aroclor 1254 and Aroclor 1260), were detected at or above the
NRDCSCC at five surface soil sampling locations including SB-08, SB-118, SB-60, SO-201,
and SO-204. These soil sampling locations are all on the Martin Aaron property with the
exception of SO-204 which is located on the Comarco property. There were no PCBs present
in surface soil above the IGWSCC or EPA SSLs at the Site.

TABLE 5.3-5
Surface Soil — Constituents of Concern
Pesticides and PCBs
Current RI NJDEP RI
Pesticides and PCBs
Frequently Frequently
Detected Detected Detected Detected
Aldrin X . X
Beta-BHC X NC NC
Dieldrin X X
4,4,4-DDE
PCB-Aroclor 1254/1260 X
Notes:

Frequently detected compounds were identified in greater than half of the total samples analyzed.
NC - No Criteria

5.3.2 Subsurface Soils

Soil boring locations are shown on Figure 3-1. The distribution of soil samples is as follows:
* 29 samples on the Martin Aaron property;

e 18 samples at SJPC located across from Martin Aaron at 1535 South Broadway;

e 4 samples at the scrapyard located on Everett Street between Broadway and Sixth Street;
e 4 samples on Everett Street;

e 7 samples on Sixth Street adjacent to Martin Aaron;

e 3 samples on the Comarco Products property;

e 2 samples on Sixth Street away from Martin Aaron (northeast and southeast); and
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e 5 samples on the Ponte property on Sixth Street adjacent to the residences on Jackson
Street.

As described in Section 3.1.3, subsurface soil samples were collected from depths rangmg ‘
from two to twenty-one feet bgs.

53.2.1 VOCs

~ VOCs were detected in 56 of the 72 subsurface soil samples collected from the Site. As

shown in Table 5-5 and on Figure 5-20, the soil screening levels for VOCs were exceeded at
sixteen subsurface soil sampling locations. All of the sampling locations with subsurface
soil results above screening levels were within the Martin Aaron property boundary except

_one elevated level of benzene at MW-185, which is located on the right-of-way on Everett

Street to the north of Martin Aaron. The VOCs above screening levels include benzene,
bromomethane, chloroform, 1,1-DCE, cis-1,2-DCE, ethyl-benzene, methylene chloride,
toluene, 1,2,4-trichlorobenzene, 1,1,1-TCA, TCE, PCE, vinyl chloride, and xylene.

Figures 5-21 through 5-23 provide isopleth maps of total VOCs at depths ranging from 4-5.5’
bgs, 6-7’ bgs and at 7-21’ bgs. As shown on Figure 5-21, total VOCs concentrations above 500
mg/kg are found at most sampling locations at the 4-5.5" sample interval. There are three
locations where total VOCs are elevated above 100,000 mg/kg. One location is adjacent to
the Rhodes Drum building in a former source area and the other location is in the (southern)
portion of the Martin Aaron property. Figure 5-22 delineates total VOC at a depth of 6-7’ bgs
exceeding 500 mg/kg, 1,500 mg/kg, 2,000 mg/kg, and 100,000 mg/kg. The highest total .
VOC concentration of 141,970 mg/kg is located on Martin Aaron, near a former source area
at sample location SB-60. Figure 5-23 delineates total VOCs at a depth of 7’ to 21’ bgs. The
entire Martin Aaron property, most of the SJPC, and the scrapyard exceed 500 mg/kg total
VOCs in samples from 7 to 21 feet below grade. The highest total VOC concentration is
found on Martin Aaron at 6,372 mg/kg near a former source area.

Figures 5-24, 5-25, and 5-26 show the cross sections presenting lateral profiles of the VOC
results exceeding screening levels in the subsurface soil samples. Chlorinated VOCs
including: PCE, TCE, cis-1,2-DCE, 1,1,1-TCA, vinyl chloride, 1,1-DCE, methylene chloride,
chloroform, and 1,2,4-trichlorobenzene were all detected above screening levels. Petroleum
aromatic hydrocarbons including benzene, toluene, ethylbenzene and bromomethane were
also present above their respective screening levels.

The ranges of concentrations for VOCs, and the corresponding sampling location, are
provided below in Table 5.3-6.

- TABLE 5.3-6
Subsurface Soil Volatile Organic Compounds
Ranges of Concentrations

VOC Constituent Low Concentration Maximum Concentration
(mg/kg)/Sampling (mg/kg)/Sampling Location
Location
Tetrachloroethylene 2/S0-209 (Everett St.) 110,000/SB-47(M.A.)
Trichloroethylene 1/MW-13S (M.A) 630,000/SB-11 (M.A.)
Cis-1,2-Dichloroethene 2/8B-131,8B-42 (M.A.) 13,000/SB-11 (M.A))
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TABLE 5.3-6
Subsurface Soil Volatile Organic Compounds
Ranges of Concentrations '

VOC Constituent Low Concentration Maximum Concentration
(mg/kg)/Sampling (mg/kg)/Sampling Location
Location

S0-213 (Scrapyard)

y

1,1,1-Trichloroethane 2/SB-08 (M.A.) 3300/S0-201 (M.A))
Vinyl Chloride | 12/SB-122 (M.A)) ' 480/SB-11 (M.A)
Methylene Chioride 43/SB-124 (M.A.) 140/MW-12S (M.A.)
Chloroform 5/MW-16S (M.A.) 16,000/S0O-201 (M.A.)
Trans-1,2- 1/MW-16S (M.A.) 1600/SB-11 (M.A.)
Dichloroethene
Benzene 1/MW-158 (M.A.) 31,000/SO-201(M.A.)
Toluene 1/S0-202 (Ponte) 49,000/S0O-201(M.A))

M.A. — Martin Aaron Property

As shown on Figure 5-20, PCE, TCE, and benzene were the compounds detected most
frequently among the VOCs in subsurface soil. The elevated VOCs are located in areas of
drum operations including the western and southeastern portions of the property. As
shown on Table 5-5 and Figure 5-20, three constituents, 1,1-DCE, 1,2 4-trichlorobenzene, and
bromomethane were each found above screening levels at one location. 1,1-DCE was found
at SB-11 (4'-5.5 bgs) at a concentration of 0.13 mg/kg. 1,2,4-trichlorobenzene was found at
SO-201 (4’-5.5" bgs) at a concentration of 14 mg/kg. Bromomethane was present at SB-06 (4'-
5.5" bgs) at a concentration of 0.52 mg/kg. The highest VOC concentrations in subsurface
soil were detected at SB-11 and SO-201 in former operational areas of the property.

During the NJDEP R], fifteen VOCs were detected at concentrations exceeding the NJDEP
IGWSCC in subsurface soil samples including: 1,2-DCE, PCE, TCE, 1,1-DCA, 1,2-DCE, 2-
butanone, ethylbenzene, vinyl chloride, benzene, chlorobenzene, chloroform, cis-1,2-DCE,
methylene chloride, toluene, and xylene. A comparison of the NJDEP RI to this RI for VOCs
in subsurface soil is presented in Table 5.3-7 below.

TABLE 5.3-7
Subsurface Soil - Constituents of Concemn
Volatile Organic Compounds

Current RI NJDEP RI
VOCs
Frequently Frequently
Detected Detected Detected Detected
Tetrachloroethylene X X
Trichloroethylene
Cis-1,2-dichloroethylene X NA
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TABLE5.3-7
Subsurface Soil - Constituents of Concern
Volatile Organic Compounds

Current Rl NJDEP Rl

VoCs Frequently

Detected

Frequently

Detected Detected

Detected

1,1,1-trichloroethane
Vinyl chloride
Chilorobenzene
1,1-dichloroethane
Methylene chloride
Chloroform ‘
1,2,4-trichlorobenzene NA
Benzene ‘
Toluene
Trans-1,2-dichloroethene
Bromomethane NA

Ethylbenzene

X X X X X X X X X X

Xylene

2-butanone

Notes:
Frequently detected compounds were identified in greater than half of the total samples analyzed.
NA - Not Analyzed

5.3.22 SVOCs

SVOCs were detected in 63 of the 72 subsurface soil sampling locations. As shown in Table
5-6 and Figure 5-27, the soil screening levels for SVOCs were exceeded at eighteen
subsurface soil sampling locations. Unlike the VOC group, the SVOC analytical results
greater than screening levels were not limited to the Martin Aaron property and to Everett
Street to the north, but were distributed to the east on the right-of-way on Sixth Street, and
at SJPC. SVOCs detected above screening levels are benzo(b)fluoranthene,
benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, carbazole, dibenzo(a h)anthracene,
fluoranthene, indeno(1,2,3-c,d)pyrene, n-nitrosodiphenylamine, isophorone, naphthalene, di-n-
butyl phthalate, 3,3-dichlorobenzidine, chrysene, and pyrene.

Figures 5-28, 5-29, and 5-30 provide isopleth maps of total SVOCs at depths ranging from 4’
—-5.5"bgs, 6'-7' bgs, and 7' — 21’ bgs respectively. SVOCs at elevated concentrations are
prevalent at the 4’ — 5.5 interval across the entire Site. As shown on Figure 5-27, the highest
total SVOC concentration represented by the 5,000,000 mg/kg isopleth is located in the
northern portion of the SJPC property at sample location SB-75. There was a service station
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5. NATURE AND EXTENT OF CONTAMINATION

located adjacent to SJPC which is a suspected source of SVOC contamination. Elevated
concentrations of total SVOCs above 300,000 mg/kg were also present on Martin Aaron and
the (northwestern) portion of SJPC. Figures 5-31 and 5-32 show the cross sections presenting
profiles of the subsurface soil sampling results for SVOCs exceeding screening levels. A
summary of the range of SVOCs, and the sampling locations is provided below in Table 5.3-
8 for samples collected from depths ranging from 2'-7' bgs.

TABLE 5.3-8 .
Subsurface Soil Semi-Volatile Organic Compound
Range of Concentrations '
SVOC Constituent Low Concentration Maximum Concentration
(ug/kg)/Sampling (ug/kg)/Sampling Location
Location
Benzo(b)fluoranthene 21/SB-14 (M.A.) 150,000/SB-75 (SJPC)
Benzo(a)anthracene 22/MW-13S (M.A)) 150,000/SB-75 (SJPC)
Benzo(a)pyrene 20/SB-131 (M.A) 150,000/SB-75 (SJPC)
Benzo(k)fluoranthene 19/8B-47 (M.A.) 140,000/SB-75 (SJPC)
Carbazole 13/SB-112 (M.A) 68,000/SB-75 (SJPC)
Dibenzo(a,h)anthracene 13/S0-203 (6™ St) 22,000/SB-75 (SJPC)
Fluoranthene 43/8B-131 (M.A)) 420,000/SB-75
Indeno(1,2,3-cd)pyrene 10/MW-13S (M.A)) 68,000/SB-75 (SJPC)
N-nitrosodiphenylamine 18/SB-131 (M.A.) 1700/SB-130 (SJPC)
Isophrone 16/S0-203 (6™ St) 940/SB-09 (SJPC)
Napthalene 16/SB-42 (M.A.) 120,000/SB-60 (M.A.)
Di-n-butyl phthalate 28/SB-130 (M.A) 130,000/SB-120 (M.A.)
Chrysene 27/SB-14 (M.A.) 180,000/SB-75 (SJPC)
Pyrene 34/SB-131 (M.A)) 350,000/SB-75 (SJPC)

M.A. — Martin Aaron Property

The subsurface soil sample with the most SVOC exceedances of the screening levels was SB-
75 in the northeast corner of the SJPC property. As described above, there is a suspected
source of SVOC contamination to the north of SJPC. During the NJDEP RI, twelve SVOCs
were measured at concentrations exceeding one or more of the three NJDEP soil cleanup
criteria (NRDCSCC, RDCSCC, IGWSCC). Benzo(b)fluoranthene, fluoranthene,
naphthalene, pyrene, and acenaphthene each exceeded the IGWSCC. Benzo(a)anthracene,
benzo(a)pyrene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene,

dibenz(a h)anthracene, and indeno(1,2,3-cd)pyrene exceeded the NRDCSCC and/or
RDCSCC. SVOC concentrations in the subsurface were not detected as frequently as in the
surface soil samples during either investigation suggesting they are less likely to migrate
into the vadose zone. A comparison of the NJDEP RI to the RI for SVOCs in subsurface soil
is presented in Table 5.3-9 below.
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5. NATURE AND EXTENT OF CONTAMINATION

TABLE 5.3-9
Subsurface Soil - Constituents of Concern
Semi-Volatile Organic Compounds

Current Rl NJDEP RI

SVOCs Frequently Detected Frequently

Detected Detected Detected

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(k)fluoranthene
Carbazole NC NC
Dibenzo(a,h)anthracene
Fluoranthene
Indeno(a,2,3-cd)pyrene
N-nitrosodiphenylamine
lsophrone

Napthalene

Di-n-butyl phthalate
3,3-Dichlorobenzidine NA

Chrysene

X X X X X X X X X X X X X X

Pyrene

Notes:

Frequently detected compounds were identified in greater than half of the total samples analyzed.
NC - No Criteria '

NA - Not Analyzed

5.3.2.3 Metals

Similar to the surface soil results, metals were detected in each of the 72 subsurface soil
samples. As shown on Table 5-7 and Figure 5-33, soil samples with analytical results greater
than screening levels were found at fifty-four sampling locations on the Martin Aaron
property, SJPC, the scrapyard, and the right-of-ways on Everett Street and Sixth Street.
These metals include antimony, arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and thallium. Arsenic and barium were detected most frequently with
exceedances of either metal in nearly every sample. Arsenic and barium are common
naturally occurring metals associated with background conditions. Metals are also
suspected to be associated with the presence of fill material at Martin Aaron and SJPC There
were no detections of metals above screening levels in samples collected at Comarco
Products. :

As shown on Figure 5-34, metals above screening levels were located across the SJPC
property. These metals include antimony, arsenic, barium, cadmium, chromium, lead, and
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5. NATURE AND EXTENT OF CONTAMINATION

thallium. Mercury and selenium, which were detected at the Martin Aaron property above
screening levels, were not present at SJPC above screening levels.

Figure 5-35 delineates lead concentrations above the EPA SSL of 400 mg/kg at a soil depth
of 4-5.5 bgs. There are several areas of lead contamination on the Martin Aaron property,
Everett Street, Sixth Street, and SJPC. The highest lead concentrations are found along Sixth
Street adjacent to the metals recycling facility. There are also elevated lead levels near
former source areas of contamination on the Martin Aaron property at sample locations SB-
02, SB-112, and SB-201. The highest lead concentration on the Martin Aaron property is
located in the north central portion of the property near the scrapyard. Elevated lead was
also found in the central portion of the SJPC property. Figure 5-36 delineates lead
concentrations above the EPA SSL in soil at depths from 6’-7” bgs. At this depth, elevated
lead was still found near a former source area at the Martin Aaron property at sample
location SB-60. A lead concentration above the NRDCSCC of 600 mg/kg was found south of
the main building at SJPC. Figure 5-37 shows that elevated lead is still present at depths 7’-
21" bgs. The highest concentration at this depth is at the MW-19S sample location on Sixth
Street adjacent to the metals recycling plant.

Figures 5-38 and 5-39 show the cross sections presenting profiles of the metals results
exceeding screening levels in the subsurface soil samples across the Site. A summary of the
range of metals, and the sampling locations is provided below in Table 5.3-10. These
samples were collected from depths ranging from 4'-7".

TABLE 5.3-10
Subsurface Soils Metals
Range of Concentrations
Metals Constituent Low Concentration Maximum Concentration
(mg/kg)/Sampling (mg/kg)/Sampling Location
Location
Antimony 0.9/SB-97 (6" St) 41/SB-06 (M.A.)
Arsenic 0.74/S0-401 (Ponte) 23,000 (M.A))
Barium 18.5/MW-14S (M.A.) 39,700/S0-203 (6" St.)
Cadmium 0.16/SB-78 (SJPC) 291/SB-75 (SJPC)
Chromium 5.6/S0O-211 (scrapyard) 21,3000/SB-06 (M.A.)
Copper 2/80-401 (Ponte) 2590/8B-42 (M.A.)
Lead 2.5/S0-401 (Ponte) 9950/SB-108 (6" St.)
Mercury 0.05/S0O-202 (Ponte) 224/SB-06 (M.A.)
Selenium 1.2/SB-120 (M.A)) 5.2/SB-108 (6" St.)
Thallium 1.2/MW-14S (M.A.) 1.9/SB-108 (6" St.)

M.A. — Martin Aaron Property
During the NJDEP RI, twelve metals were detected at concentrations exceeding the
RDCSCC including: arsenic, barium, cadmium, and lead. Metals detected less frequently
include: antimony, beryllium, chromium, copper, mercury, nickel, thallium, and zinc. A
comparison of the NJDEP RI to this RI for metals in subsurface soil is provided in Table 5.3-
11 below.
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5. NATURE AND EXTENT OF CONTAMINATION

TABLE 5.3-11
Subsurface Soil - Constituents of Concern
Metals '

Current Rl NJDEP RI

Metals Frequently Detected Frequently

Detected Detected Detected

Antimony
Arsenic
Barium

Beryllium

X X X X X
X X X X

Cadmium
Chromium
Copper
Lead
Mercury

X X X X
x

Nickel
Selenium
Silver
Thallium ‘ X
Zinc X

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed.

5324 Pesticides/PCBs

Similar to the VOCs and as shown in Table 5-8 and Figure 5-40, pesticides were detected in
48 of the 72 subsurface soil samples. Similar to the results for the surface soil samples, the
subsurface soil samples with pesticide analytical results greater than screening levels were
identified on the Martin Aaron property, Everett Street, Sixth Street, and Comarco Products
to the south. The five pesticides above screening levels include: dieldrin, alpha-BHC, beta-
BHC, gamma-BHC (lindane), and heptachlor epoxide. Figures 5-41 and 5-42 show isopleths
of dieldrin concentrations at the Martin Aaron property, Comarco, Sixth Street, the
scrapyard, and Everett Street. Dieldrin is present in subsurface soil on these properties at
levels exceeding the EPA SSLs and the NRDCSCC. As shown on Figure 5-41, dieldrin is
found at the highest concentration on the Martin Aaron property and Sixth Street at sample
depths from 4’-5.5" bgs. Figure 5-42 shows dieldrin concentrations at sample depths from 7’-
21’ bgs. There was one area near the former source area at the Martin Aaron property, and
another area in the northern portion of the Martin Aaron property and adjacent scrapyard
with elevated dieldrin concentrations. Figures 5-43 and 5-44 show the cross sections
presenting the lateral profiles of the pesticide results exceeding screening levels in

P:\160849\RNREVISED FINAL RI REPORT\MA REVISED FINAL RI TEXT_NOV_29_2004 .DOC 5-19

301962


file://P:/160849/R1/REVISED

5. NATURE AND EXTENT OF CONTAMINATION

subsurface soil. These figures show that pesticides, primarily dieldrin, occurs most
frequently in subsurface soil across the Site.

During the NJDEP RI, three pesticides were measured at concentrations exceeding the
RDCSCC and the NRDCSCC including: aldrin, dieldrin, and heptachlor. No pesticide
compounds were detected at concentrations in excess of the NJDEP IGWSCC. There were
also exceedances of the RDCSCC for total PCBs. A comparison of the NJDEP RI to this RI
for pesticides in subsurface soil is provided in Table 5.3-12 below.

As shown in Table 5-8, PCBs (Aroclor 1254 and Aroclor 1260), were detected at or above the
NRDCSCC at six subsurface soil sampling locations including MW-14S, SB-08, SB-09, SB-
120, SO-201, and SO-204. These sampling locations are all located on the Martin Aaron
Property with the exception of SO-204 which is located on the Comarco Property. There
were no PCBs present in surface soil above the IGWSCC or EPA SSLs at the Site.

TABLE 5.3-12
Subsurface Soil -~ Constituents of Concern
Pesticides and PCBs
Current Rl NJDEP RI
Pesticides and PCBs \
Frequently Frequently
Detected Detected Detected Detectg d

Aldrin X
Alpha-BHC X
Beta-BHC X
Gamma-BHC X
Dieldrin X X
Heptachlor Epoxide X X
PCB-Aroclor 1254/1260 X ' X

Note: Frequently detected compounds were identified in greater than half of the total samples analyzed.

5.4 Groundwater

As described in Section 3.2, two rounds of groundwater sampling were conducted as part of
this RI. A total of thirty-four groundwater samples were collected from the four aquifer
zones at the Site including the - Surficial Upper PRM (Shallow), Intermediate Upper PRM
(Middle), Basal Upper PRM (Regional) and Upper Middle PRM (Deep). Figure 3-2 shows
the locations of the new and existing monitoring wells.

5.4.1 Surficial Upper PRM (Shallow) Aquifer

As shown on Figure 3-2, 18 groundwater samples were collected from the Surficial Upper
PRM Agquifer at the Site including: new and existing monitoring wells on the Martin Aaron
property (MW-1S5, MW-55, MW12-5, MW-135, MW-14S, MW-15S, MW-16S), the right-of-
ways on Everett Street and Sixth Street (MW-9S, MW-10S, MW-17S, MW-18S, MW-19S,
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"MW-20S), on the right-of-way on Jackson Street (MW-11S), and SJPC (MW-4S, MW-8S, MW-
21S, MW-22S).

5.4.1.1 VOCs

As shown on Table 5-9, VOCs were detected above screening levels during the June and

. September 2002 groundwater sampling events. VOCs elevated above screening levels
during the two sampling events include benzene, cis-1,2-DCE, 1,2-dichloropropane, PCE,
1,1,1-TCA, TCE, and vinyl chloride. As shown in Table 5-9 and Table G.9 of Appendix G,
the maximum concentrations for these compounds for the June and September 2002
sampling events, respectively, are: benzene (150 pg/L - MW-5S, 110 pg/L — MW-5S), cis-1,2-
DCE (320 pg/L - MW-145, 380 pug/L - MW-145), 1,2-dichloropropane (1.6 pg/L -MW-11M,
1.7 ug/L - MW-11M), 1,1,1-TCA (87 pg/L - MW-16S, 60 ug/L - MW-20S), and vinyl
chloride (58 pg/L - MW-12S5, 10 pg/L - MW-125). The highest concentrations of these VOCs
were found in the Surficial Upper PRM Aquifer, or shallow aquifer at the Site, with the
exception of 1,2-dichloropropane. 1,2-dichloropropane was found at a concentration slightly
above the screening criteria in the Middle Upper PRM Aquifer at MW-11M (Figure 5-49).

As shown on Figure 5-45, VOCs in the Surficial Upper PRM Aquifer, during the September
2002 sampling event, were found in monitoring wells on the Martin Aaron property, Everett
Street, and Sixth Street. The highest VOC concentrations, particularly for cis-1,2-DCE, TCE,
and benzene, were found in groundwater samples collected from monitoring wells MW-5S,
MW-155, MW-12S, and MW-14S, which are located near former source areas of
contamination. Figure 5-49 shows VOCs detected above screening levels in the Middle
Upper PRM Aquifer. Similar to the Surficial Upper PRM Aquifer, elevated levels of VOCs,
primarily benzene, cis-1,2-DCE, and TCE, are found in groundwater at the Martin Aaron
property, Everett Street, and Sixth Street. The highest VOC concentrations are also found
near former source areas on the Martin Aaron property. Figure 5-51 shows the VOC results
for monitoring wells located in the Basal Upper PRM Aquifer. TCE and vinyl chloride were
~ the only VOCs detected above screening levels during the September 2002 sampling event
at the Martin Aaron property and Sixth Street monitoring well locations.

VOC concentrations are generally consistent between the June and September 2002
sampling events. Therefore, only the September 2002 results are shown on Figures 5-45, 5-
49, and 5-51.

54.12 SVOCs

SVOCs were detected in six of the eighteen shallow groundwater sampling locations at
Martin Aaron, Everett Street, and Sixth Street. There were no SVOCs detected at SJPC wells.
As shown on Table 5-10, two SVOCs above screening levels (n-nitrosodiphenylamine, ' -
phenol) were detected during the June 2002 sampling event. In September 2002, n-
nitrosodiphenylamine and bis(2-chloroethyl)ether were detected above screening levels. As
shown on Figure 5-46, n-nitrosodiphenylamine was detected at a concentration of 38 ug/L
at MW-1S in the northwestern portion of the property. Bis(2-chloroethyl)ether was detected
at MW-9S downgradient, and southeast, of Martin Aaron during September 2002.
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5.41.3 Metals

Groundwater samples were analyzed for total and dissolved TAL metals. As shown on
Table 5-11 for June and September, metals were detected at each of the eighteen shallow
groundwater sampling locations. The metals occurring above screening levels include
aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, manganese, sodium,
and thallium. Chromium was detected above screening levels during the June 2002 event,
but not detected during the September event. Thallium was not detected above screening
levels in June, but was detected in September. Otherwise, the contaminants and range of
concentrations are similar for the June and September 2002 sampling events. Below is a
